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PREFACE. 



I HAVE little farther to refer to in this 
prefatory note, than the special object of 
this Volume, and its relation to the other 
Works I have written on similar subjects. 

It has been produced mth a view to 
the accomplishment of two purposes. In 
the first place, the expense of my pre- 
vious volumes — which was inseparable 
from the abundance of elaborate illus- 
trations they contained — ^^^a^W^^^^- 
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quently understood^ felt as a barrier to 
their general acceptance ; and I have now 
endeavoured, by limiting the number of 
these illustrations to what is absolutely 
necessary for the intelligibihty of the 
text, to offer an account of the structure 
of the Heavens in a form to which the 
foregoing objection will not apply. The 
Plates retained, however, are, as I have 
taken great care to provide, perfectly 
faithful; and I cherish the hope, that 
although this Volume is deficient in the 
^^ luxury" of some of the others in this 
respect, it still contains what may suffice 
to convey a tolerably adequate idea of the 
splendour and special character of the 
Universe of the Fixed Stars. 

It was stated to me as likewise desir- 
able, that the language employed to de- 
scnbe these great phenomena should be 
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less " literate " and " ornate : " and per- 
haps — ^to some degree — an alteration in 
this direction has been made. I do not, 
however, imagine that any great change of 
such a kind will be observed; nor, if I judge 
aright, is it the difficulty of the language 
which casts a certain amount of abstruse- 
ness and elevation around such discussions, 
but the unusual height and grandeur of 
the conceptions we are required to realise. 
I am inchned, indeed, to think, that very 
young minds cannot easily be made to 
receive knowledge of this description un- 
less through oral instruction, suitable to 
the condition of each mind, and other- 
wise possessed of charms to which no other 
mode of communicating new ideas, so that 
they be received as realities, can attain : 
wherefore I shall feel satisfied, if the Vo- 
lume I now issue be the means of enabling 
the spJendours of the taaleinaX. ^x^'^^\^^^ 
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as an emblem especially of the power 
and beneficence of their Creator, to be- 
come more famihar mediately with those 
yomiger Intelligences, to whom, in the 
fresh morning of their life, the Universe 
is beginning io unfold its glory — every 
where gem-clad, as with Stars. 

It will not be supposed, from the ex- 
planation now given, that this volume 
stands entirely separate from all else I 
have written. The greater part of it, 
indeed, is composed anew; but I have 
taken advantage, for instance, of an early 
essay on the Double Stars, and generally 
I have not considered it needful to avoid 
phraseology elsewhere employed, if that 
seemed most suitable to my present ob- 
ject. I do not anticipate, however, that 
in this respect my readers will charge me 
wj'^Ii any offensive practice. 
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I have only to add farther, that this 
Volume is the first of Three meant to 
form a system. The second, on our 
Solar System, is intended to be pub- 
lished in Spring ; and the third, on the 
grander evolutions of the Earth, at next 
Ifew Tear. 



With every kind wish to ray country- 
women and countrymen — ^young or old ; 
and all the compliments of this pleasant 
season, — ^would that it were brighter ! — I 
bid them Farewell ! 

25th December 1847. 
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THE STELLAR UNIVERSE. 



CHAPTER I. 

THE EARTH AMID THE 8TABRT HEAVENS. 

Previous to adventuring on that rapid sketch 
of the grand characteristics of the Material 
Universe which I have ventured to under- 
take, it may be well to cast our eye over the 
relations borne by this Earth — which is our 
dwelling-place — to the gorgeous forms and mu- 
tations that every where surround it ; — chiefly 
that we may see whether the difierent classes 
of phenomena with which the Explorer requires 
to come in contact, are distinguished by natu- 
ral and impassable demarcatiotta\ ox ^Yv^NJaKt — 
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16 THE TERRESTRIAL GLOBE. 

notwithstanding indefinable diflFerences alike in 
magnitude and duration — they yet glide into 
each other, by easy and almost imperceptible 
gradations — manifesting a perfect unity of 
plan, suggesting the same leading conclusions, 
and exciting in the considerate Mind the same 
order of Emotions. 

I. The Globe that, in its present epoch, is 
the habitation and peculiar possession of the 
Human Race, appears, when regarded by it- 
self, a body of imposing dimensions ; insomuch, 
that to penetrate to its remoter regions, or 
to pass around its circumference, is still an 
achievement occupying no inconsiderable space 
in the history of an adventurous Life : and if, 
from its mere attribute of size, we turn to its 
structure and contents, it so augments in ma- 
jesty, its variety and fulness so grow around 
us, and its destinies stretch away so deep to- 
wards the Unknown, that we seem to need no 
other route, than the pursuit of any class of 
its multiplex Phenomena, to guide us to con- 
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eeptions so grand and solemn, that they fitly 
represent — as emblems — even the Infinite. 
On whatever portion of its surface the thought- 
ful Eye for one moment reposes, mutations rise 
before its view in diversity and extent alike 
endless and astonishing. Observe, as the year 
unfolds, how the ever fertile soil brings up so 
surely its successive forms ; how the dull Earth 
bursts into bud^ blossom^ and fruit : mark the 
atmosphere, conducting through those gorge- 
ous varieties of cloud, the processes needful to 
sustain our advancing life, — listen m befitting 
silence to the voice of its progress, in the 
thunder, the storm, or the volcano : descend 
to some inner cavern, still possessed by prime- 
val darkness^ and behold the working of these 
mystic energies, which, through endeavours 
that have filled up ages, have elaborated the 
priceless crystal : or with the Mind's eye, con- 
template that huge mass itself, instinct in every 
atom with these restless activities, diversifying 
Time by its changing contour, upheaving vast 
continents from the bottom of its oceaiva^ ^xvA 
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reclaiming for silence, for a while, other ex- 
tended regions, whose history — in some new 
chapter — has now come to be complete. Mar- 
vellous indeed, and most various, the Forms 
which crowd this grand panorama ; and most 
imposing their march, as they sweep across 
the stage ; but — ^rightly considered — our great 
world is but a Panorama after all, and the 
canvass which bears its illusions simply the 
veil of Realities most stem and sublime. 
What, in truth, supports these wonderful tran- 
sitions ? Do events occur, simply because one 
appears and dies, and another is pushed on- 
wards to occupy its place ? Or below, is there 
not a Power, fixed, abiding — an energy which 
changes in feature only, (as the expression of 
one's countenance,) but which itself never 
changes — a grand substratum which alone is 
true existence — the only positive reality in the 
Universe? What Laws, likewise, are those, 
through which such variety is evolved, and 
what the august purposes — parents of those 
laws — ^to fulfil which, marvels so profuse work 
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thus earnestly — occupying all Tirae and Space ? 
— ^Inquiries these, as all such are, which lead 
the Spirit that can follow them, far beyond the 
Finite : — nay, it is because our Globe suggests 
them — whatever its relations, either in magni- 
tude or duration, to the bright and countless 
worlds around it — that it can enact the kind 
and able Foster-Mother, even to a Being, the 
roots of whose existence lie afar^ and who may 
ascend from his blind and helpless infancy, to 
denizenship and dignity, amid that noble 
Scheme vtmm t nud i HrnwAM Acm grand Orbs 
' are. 

II. Thw «DOognifflng Ibe capAilities, and 
perhaps tbe noblest fuodion «f tmr World, let 
U6 pass o w U mmisB into ihe eolenai and brilliant 
Night. Am I wiite, the 6«b hn ifeicended into 
the west, «wl &e {[lormn a^lit-^atchers are 
advancing from tlielr retirements — seeming, as 
they increase in brilliancy, to approach as from 
afar. First, is Hesperus, robed in gold — out- 
shining even Jupiter, whose avia:^ Tio ^^^et 
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Star disturbs. Applying my telescope to this 
orb, unexpected facts are revealed — the bright 
planet is changed into an irregular World. On 
its incomplete edge, strongly-marked rugged- 
ness appears, indicating that this star, not- 
withstanding its radiance, is broken on its 
surface like our globe, and has undergone 
similar convulsions. Observe the nature of 
the facts, and how clear and undeniable the 
inference. The figure below exhibits this cha- 




racteristic feature of the planet ; and let it be 
recollected, that the edge where the light 
stops, is the range of country which at that 
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time enjoys morning or evening; it is the 
period either of sunrise or sunset Now, what 
is the cbaraeter of a rugged part of our world 
as the Sun declines? The shadows of the 
mountains fill up the valleys, and long lines, 
and even districts of land are clothed in 
darkness; while our great Orb continues to 
send to the elevated peaks his rosy evening 
light In the planet, then, which we discern 
as so untroubled and fair, harsh convulsions 
have of old broken its surface, and upheaved 
it, as in the case of our own Earth. From 
minuter investigations — the clouds^ for in- 
stance, which speak so distinctly of oceans 
rolling below — we descry that Venus is about 
as large as the Earth, and that, in truth, she 
resembles our world in every particular; 
beaming, as she does, so brilliantly, because 
basking within the denser rays of the Sun. 
Can it be, then, indicated by the aspects of 
this special globe, that all these other stars 
are worlds likewise, and that our Earth is only 
one among myriads ? The similitude, indeed. 
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is not confined to Venus ; other bright stars, 
for instance Jupiter, though ten times larger 
than the Earth, also show that they are opake 
globes, shining, not by native, but reflected 
splendour. We discern as bodies of this de- 
scription, a number, not large in comparison 
with the countless multitudes which environ 
them, but still considerable. These are Mer- 
cury and Venus, between us and the Sun; 
then Mars; and the Group of small Pla- 
nets:* Jupiter, the largest orb in the sys- 
tem ; Saturn ; Uranus ; and now Neptune. 
These bodies compose a class, and stand 
apart from the fixed stars. Their neigh- 
bourhood, and the similarity of their mo- 
tions, bestow on them a family relationship, 
uniting them with each other; but, at the 
same time, wholly dissevering them from 
the immovable shining points amid which 

♦ We thought before that this group consisted offovr. 
At present seven are known to exist. It would not now 
be accounted singular, thou<2:h, in the course of another 
year, that number were doubled. 



OR WANDERERS. 23 



they lie. The stars, for instance, which com- 
pose the grand constellation of Orion, cannot 
by any telescopic power be made to appear 
other than specks, sending forth through 
space a large degree of radiance; and rela- 
tively they are so motionless that the very 
collocation which delights us now, shone over 
the shepherd Chaldeans; — while these other 
luminaries at once unfold, like Venus, their 
discs to the curious observer, and each, in its 
appropriate period, passes through a course 
encompassing the entire heavens. The nature, 
too, of their courses has been ascertained; and 
the largest series of intellectual labours that 
have yet been bestowed on any physical in- 
quiry, has enabled us to discern that of these 
PLANETS, or wanderers, our globe is one; 
and that around the Sun, their source of light 
and heat, they roll in their several years — 
constituting, as a whole, a system most simple 
in its several arrangements ; but, at the same 
time, more nice in the connexion and balan- 
cing of its parts, than any laeckam^m \4^ 



\ 



24 THE EARTH CONSIDERED 

know of, even the most refined, that has 
issued hitherto from the power and ingenuity 
of man. — Let us ascertain generally, at least, 
the plan of this mechanism, and the part our 
Globe plays in it 

At a distance from the Solar orb, which in 
round numbers may be taken as one hundred 
millions of miles, our Earth sweeps through 
an orbit nearly circular, in that interval of one 
YEAR, to which, as our unvarying unit, we 
refer the periods of all transitions. Between 
the Earth and the centre of its motion, there 
are two other bodies, named, on that account, 
the inferior planets ; and beyond it we find 
six superior orbs,* — the remotest, Neptune, 
being thirty times more distant than we are 
from the Sun. It is impossible, by any dia- 
gram, to represent the immense space filled 
by this System ; the distant and dreary Nep- 
tune being so remote, that a beam of light 

* I reckon the group of smaU planets merely as one 
Orb. 
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must occupy upwards of four hours, in pass- 
ing from the central Luminary to its cold and 
cheerless sphere. By the following consider- 
ations, however, something of a picture may 
be approached to, of what the relations of 
this mechanism are. Place as the Sun, in the 
midst of an open field, a globe two feet in 
diameter: — the outer known limit of the 
system, viz. the orbit of Neptune, would, in a 
right representation, be placed at the remote- 
ness of a mile and a quarter, compared with 
the globe representing the Sun ; the size of 
Neptune itself would be similar to a small 
cherry, — the Earth dwindling into a pea ; and 
the superb Jupiter being represented by an 
orange. The thoughts inevitably suggested 
by the aspect of a scheme like this, are, in- 
deed, not easily expressed. So trifling, after 
all, is the position of our world, — a mere con- 
stituent of a secondary and dependent scheme, 
— not even one of the orbs that adorn the 
midnight, but a dependent on one of them, 
for our Sun is akin to the fixed stars. And 
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yet how fraught with noble works is even 
this little world ! Observe its sunsets ; its 
mornings and evenings ; its flowers and ma- 
jestic forests ; its organised families, with Man 
at their head, possessed by aspirations so 
lofty, and powers of thought that can raise his 
mind through all that is transient, towards the 
ill'miitable and eternal. How gorgeous must 
be that creation, of which a minor world is so 
rich as ours ! how marvellous the Power, and 
perfect the Beneficence, that sustain so grand 
and harmonious a fabric ! 

III. This planetary system, however, com- 
prehends only a few of the stars shining around 
us. Indeed, the instant we extend our in- 
quiries among the multitudes of other lumi- 
naries, we are constrained to consider the 
planets as bodies of the second order — subor- 
dinate, in fact, to the Sun; or, rather, portions 
of his constitution. The distances of few of 
these external stars can even be guessed at ; 
but what I may term the limit of their near- 
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ness, or the distance beyond which they must 
lie, demonstrates that assuredly they are Suns ; 
for our gigantic orb would dwindle into a point 
not comparable to the largest of them, if seen 
through so vast an interval. There are, indeed, 
only three of these fixed stars whose degree of 
remoteness can be said to be ascertained ; one, 
that famous star in the Swan, which, under the 
examination of the precise and skilful Bessel, 
first yielded such a measure, and which is 
reckoned 670,000 times farther from the Sun 
than we are. Another is a Centauri — a star in 
the south, which is away only one-third of that 
huge distance ; and the third, the bright star 
in the Lyre, almost three times more remote 
than even 61 Cygni. We cannot realise these 
enormous distances. They are gulfs so im- 
mense, that from a LyrsB light would not reach 
us in less than thirty of our years ; and yet 
this is but our first milestone among trackless 
Space ! — It is not possible, I think, to look 
thoughtfully on the skies of midnight, without 
discerning that they manifest a perspective. 
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The stars, I mean, do not appear as if placed 
on the inner surface of a concave or vault, but 
communicate irresistibly the idea of successive 
deeps, through which brilliant orbs lie scattered ; 
and the cause of our judging thus, is probably 
the impression made by the variety of magni- 
tudes they assume, and the evident relation 
between the magnitudes and the numbers of the 
bodies belonging to the several classes. It 
cannot be doubted that down to a certain point 
in the scale, perhaps as far as the eye can reach, 
the numbers of the stars augment as the magni- 
tude diminishes — precisely as the fact would 
be, if difference of magnitude were owing to 
difference of distance; — the bodies of the second 
magnitude, for instance, appearing with that 
inferior splendour, because they occupy the 
sphere behind ihdX appropriated by the brightest 
orbs. Supposing, then, that the nearer stars 
should, to our most perfect instruments, readily 
yield what is requisite for the determination of 
their actual distances, it is still most evident 
that the structure of the Heavens can never be 
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laid down on the basis of positive and accurate 
measurement; inasmuch as, after the first 
outwork is passed, a new and more arduous 
feat is demanded of higher instrumental power, 
and so in succession apparently endless — or, 
at least, stretching too far, to permit the pos- 
sibility of its being ever exhausted. Positive 
determinations, therefore, however welcome as 
tests of the efficacy of observation, and proba- 
bly as preparing data for the solution of in- 
quiries concerning the ongoings of the celestial 
mechanism, accomplish for us, in regard of 
the structure of the skies, little else than a 
communication of the description of those 
numbers in which we must reckon interstellar 
intervals ; and assuredly they are sufficiently 
august ! It, indeed, lifts us far away from 
the Earth and terrestrial concerns, when to 
guage SPACE we must employ the agency of 
TIME ; when — although with us the velocity of 
light is so swift, that for practical purposes we 
deem its transit performed in periods that are 
evanescent — we speak of stars, even of the first 
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magnitude, and therefore nearest to our sphere, 
as seen not at the moment in which the eye 
rests upon them, but as they were ten or 
thirty years ago ! It is accepted, as at all 
events approximately true, that the unaided 
eye can reach the twelfth order of distance — 
that is, we would see the star Lyra were it 
withdrawn into space through twelve times our 
present distance from it, — so that, assuming 
the least of the foregoing numbers as the 
average distance of a star of the first magni- 
tude — (it is the mean of the numbers express- 
ing the distances of a Lyrae and a Centauri) — 
the smallest star we see may be so far from the 
sphere of our abode, that when we tliink we 
are looking at it, our eye is receiving only the 
beam of light that left the orb from which it 
issued one hundred and twenty years ago ! 
We spoke only a few pages back of the im- 
mensity of the distance of Neptune from the 
Sun ; but it shrinks, beside these intervals, into 
a space so small that we cannot use it as a unit 
— nay, our whole system, extensive though it is, 
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and filled with marvels, would, if surveyed from 
any of these fixed stars, seem no larger than 
might be covered by a thick spider's thread ! — 
Such is something of that Universe, to which, 
as among its minor and scarce visible consti- 
tuents, it is our World's fate to belong. 

Not seldom, awed by the glories of this stu- 
pendous Materialism, the diffident and shrink- 
ing Spirit has regarded it, not in joy but des- 
pondency : feeling that to fathom it, were vain 
even as a hope ; and that beneath these ever- 
burning lamps, Man may be but a spark of 
light, flashing once, and then vanishing amid 
the night Indeed this is not so: — let the 
Spirit but use its own majestic power, and 
it may pass beyond that array of dazzling 
gems. Amid those depths to which it can 
penetrate — depths never reached by Earth, 
Sun, or Stars, it discerns during those moments 
of awful quietude, when its own greatness 
becomes revealed to it — that all these exter- 
nal majesties are but shadows — an emblem, or 

\ 
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form of speech, by which it is their noblest 
function to inform the Human Soul. Not in 
the brightness with which they shine, neither 
their numbers, though endless as the sands of 
the sea, — ^herein is the value of these glorious 
orbs, that the heart hears their solemn inti- 
mations, rises at once to its own origin and 
theirs, and feels the presence of what can never 
change; — "They shall perish, but thou 

SHALT ENDURE ; YEA, ALL OF THEM SHALL WAX 
OLD, LIKE A GARMENT ; AS A VESTURE SHALT 
THOU CHANGE THEM, AND THEY SHALL BE 
changed; BUT THOU ART THE SAME, AND 
THY YEARS SHALL HAVE NO END." 



CHAPTER II. 

THE ARRANGEMENTS OF THE FIXED STARS. 

The considerations in the previous chapter 
must have shown to my reader, that among 
the loftier forms of inorganic Nature there 
exist three distinct classes of inquiries — each 
in its sphere interesting, and able even of 
itself to conduct us towards the Infinite and 
Majestic; but withal in so far isolated — its 
objects not being comparable in magnitude 
with the phenomena that absorb attention, in 
its neighbouring fields of research. For in- 
stance, when our thoughts are fixed on the 
Earth as a separate Orb, we regard its dimen- 
sions as a globe to surpass in vastness, and 

virtually enfold all other magnitudes, while the 

c 
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period of its revolution in its circuit is the 
Unit by which we measure Durations : but on 
rising above our World's Individuality, and 
viewing it as one of a large family of Planets, 
constituting the mechanism governed and illu- 
mined by the Sun, we feel that we have passed 
among other Unities or measures of greatness, 
inasmuch as those which previously were all- 
sufiScient, do not now succeed in conveying to 
the Mind a clear or completed idea of the re- 
lations of the distances and motions it is then 
disposed to contemplate. In the two pictures, 
indeed, unless standards of admeasurement 
most widely different were employed, we 
should find it impossible to represent objects 
with requisite minuteness, or with justice 
even to their more striking features, on any 
available canvass: — Either the Earth would 
seem so small, that a hurried glance might 
suffice for the survey of all its harmonies, or 
the Planetary System would occupy a space so 
immense, that no glance even of a trained and 
comprehensive eye could take in or realise the 
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notion of its superb and wondrous simplicity. 
Far more needful, then, that we forget all minor 
distances and relations, and strive to reach a 
new and adequate class of ideas, when we quit 
the neighbourhood of the Sun, and ascend 
among the Fixed Stars ; for there, as we have 
seen, even the wide range of the Earth's an- 
nual Orbit presents no appreciable extension 
— shrinking into a point ; so that if we would 
survey that gorgeous wilderness, and follow 
star after star as they descend among the 
depths of space, we must leave what is terres- 
trial behind, and rising above even the great 
planetary expanses, measure the intervals 
which sunder those hosts of Night-Watchers, 
by numbers that are referable to Units of their 
own. 



In proceeding to sketch the outline, which, 
as explained in my preface, I now intend to 
lay before my Readers, trusting that in the 
course of it we shall commune with mutual 
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interest and affection; I am bold enough to 
solicit attention at once to the loftiest theme 
of all — the arrangements of the Fixed Stars ; 
and from this, in future volumes, I hope to 
descend to those lower terraces, which, never- 
theless, are carpeted with beauty, and contain 
schemes which — if measured and estimated by 
their own proper and internal purposes — 
manifest alike with the far Heavens, the su- 
preme wisdom and power of the Being who 
created all things, and still sustains them — 
whose voice is heard, sometimes in the thunder, 
and his care discerned in the sweet vesture 
clothing the Lily of the field. 

After the Sun has declined, and when no 
clouds hide from us the Sky, I wish my stu- 
dent to look upwards, not in mere mute en- 
trancement, but, however awed by the splen- 
dour of that vault, with the desire to ascertain 
what Laws govern the distribution and mani- 
fest the relations of these myriads of Orbs ? I 
confess, indeed, that it is much more difficult 
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to persuade one's self to ask such a question, 
than it is to resolve it when asked ; for our 
majestic galaxy appears, on our first views 
of it, so gigantic in dimensions, and rich in 
the number of its constituents, that to fathom 
its proportions and trace its boundaries, or to 
enumerate the parts which compose it, are 
readily characterised as aims too lofty even 
for Man's most adventurous hopes and un- 
bridled imagination. If, however, this pre- 
liminary difiSdence be overcome, and the ques- 
tion fairly placed before the Reason, we find 
that some of the most obvious phenomena of 
the Heavens assert its legitimacy, and point to 
the nature of the answer. For instance, no 
spectator, in one of those clear and perfectly 
transparent evenings, in which the intervals 
between the Stars appear utterly devoid of 
light, can look for a moment at the Sky with- 
out marking that gorgeous stream, known as 
the Milky Way : Nor, if that brilliant and 
steadfast girdle be rightly criticised, can we 
avoid concluding that it is the chief charac- 
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teristic of our stellar Heavens, and that which 
easiest of all will lead to a knowledge of the 
peculiarities of their constitution. Strange, 
indeed, that an appearance so remarkable — so 
fertile as well as emphatic, should have been 
stretched above Man for some thousands of 
years — spanning his midnight vault, and aug- 
menting exceedingly its beauty — not only un- 
productive of higher truth, but even unques- 
tioned in regard to it ; — yet that zone shone 
there even from creation's dawnj it was re- 
served for Herschel, down at our own late 
day, to rescue it from mythology and mys- 
tery, and to teach us to look at its countless 
Orbs with emotions loftier and more intelli- 
gent than exciting but useless wonder ! 

I have already alluded to one consideration, 
which, though not absolutely true, is yet suffi- 
ciently near the truth, to entitle us to accept 
and employ it in explanation of the appear- 
ance of oiH" starry vault. Recent discoveries 
of a memorable kind have, indeed, informed 
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US, that the Fixed Stars, although all Suns, 
are so far from being of the same absolute 
size, that they present differences in this re- 
spect fully as great as those existing within 
our Planetary Sphere; but, notwithstanding 
this actual variety, we are still fully authorised 
to assert, that in the main the different appa- 
rent magnitudes of these bodies are the effect, 
not of this variety of size, but of variety 
among their distances from our Solar Sphere. 
We accept this principle of interpretation in 
regard of the magnitudes of the Stars, chiefly 
because the numbers of the different magni- 
tudes in the sky, correspond with surprising 
exactness with what they ought to be, suppos- 
ing the proposition true ; — Orbs of the smaller 
classes being not only most numerous, but up 
to a certain limit, increasing in numbers at 
the precise rate demanded by the augmenta- 
tion of the spaces which would be occupied by 
them. This principle, I have said, is not of 
absolute, but only approximate authority : its 
accuracy is enough, however, to authorise our 
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using it as our interpreter of the general fea- 
tures of our great Firmament ; and in regard 
of the Milky Way, it immediately conducts to 
remarkable conclusions. 

On examining the skies on every side with 
the care requisite in inquiries so vast and 
remote, we find as observation passes back- 
ward into space, that the law above indicated, 
prevails unbroken until we reach a certain 
stage. But there is a limit — reached as we still 
go backwards — at which the order is clearly 
infringed, and where new laws or arrangements 
become unequivocally known. On reaching 
the eleventh magnitude, for instance, we find 
that — although no remarkable breach of con- 
tinuity had previously occurred — a diminution 
of the number of Stars of the lower orders, 
almost in all districts of the sky, is now not 
perceptible merely, but exceedingly apparent ; 
insomuch that they are to be found in mul- 
tiudes only very near the Milky Way, or 
positively within that zone: and in regard 
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of Stars still smaller, they literally seem ab- 
sent from all parts of the sky, except along 
this luminous girdle, where, however, they 
exist in incredible numbers, and diminish and 
group together interminably, — the largest tele- 
scope yet turned in those directions never 
having been adequate to clear the sky of 
the milky light as a background, or to bring 
out the separate individuals whose fusion 
creates it. It seems that we have but one 
resource or conclusion open to us, in reference 
to this singular phenomenon — a conclusion, 
however, so obvious, that there is no possi- 
bility of escaping it, vi2. that along the circle 
of the Milky Way, the Stars lie much deeper 
than along any other direction in our Hea- 
vens — that the cluster of Stars in which we 
are, has shape^ and that if sounding-lines 
could be thrown out so as to reach its ex- 
tremities, we should find that those Heavens 
which formerly we thought of, as Infinite, or 
at least unfathomed, and it may be unfa- 
thomable — are literally shallow — the powers 
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of our telescopes not reaching the outer con- 
fines of the stratum, only along that girdle, 
wherein myriad is seen heaped over myriad, 
and no end can be discerned ! I care not 
to confess, that the idea I have now so 
briefly hinted at, seemed, when its reality 
first dawned on my mind, the most won- 
derful and overpowering that any science 
had ever reached, or that any mind could 
apprehend. Who had ever dreamt before 
that these great heavens had limits — yea, that 
they might constitute amid these endless pro- 
gressions of space, only an oasis, or fair spot 
amid loneliness — a bright though bounded 
system of organised materialism, amidst the 
most dread of solitudes? — Let me farther 
examine whether indeed it can be so. 

I. If I am correct, we are merely in the midst 
of an elongated group of Stars — whose rough 
or approximate shape is something like a slice 
of a sphere. A simple diagram will explain how 
existing appearances are generally accounted 
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for by this hypothesis ; and the same illustra- 
tion will indicate the first rude modification 
necessary to bring it into a more perfect and 
minute consistency with appearances. If a 
spectator were in a world S in the midst of a 
stratum or bed of stars, bounded as beneath 
by the lines C and D, i. e. narrow, or at least 
measurable in breadth, or in the directions 
SC, SD, but indefinitely prolonged towards A 




and B, he would manifestly be engirt by hea- 
vens having the general aspect of ours ; for, 
on looking along any line from S towards C or 
D, he might see through the cluster, and the 
regions in that quarter would therefore all ex- 
hibit a comparatively dark ground, bespangled 
with multitudes of distinguishable luminaries ; 
while in the directions SA and SB — before and 
behind him — his eyes would fa\\, as QvscWk \<:> 
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when turned to the Milky Way, in separating 
the individual bodies, or in recognising the 
existence of the remoter masses, otherwise 
than in the silvery twilight coming from their 
aggregation. Were our milky zone one regu- 
lar belt, we would, it is thus evident, require 
no modification of the previous hypothesis ; for 
the supposition that the firmament is a regular 
oblong stratum, would in that case clearly ex- 
plain and account for its whole more prominent 
phenomena : but the Milky Way is not a reffu- 
lar belt An attentive inspection of it, on any 
favourable night, may show, that through one- 
third of its entire course it divides into two 
branches^ which, after flowing considerably 
apart — leaving between them a comparatively 
dark space — reunite, and again form a single 
stream ; so that a new hypothetical figure is 
required, which will explain why, in looking 
before one, to any part of that region where 
the stream is divided, the prospect terminates, 
not in one milky spot, but in two^ separated by 
a considerable breadth of space which has no 
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greater number of stars, and not much more 
general illumination, than the sides of the 
cluster. Now this peculiarity will be account- 
ed for, if we suppose our cluster to be oblong 
and divided or split at one of its extremities ; for 
if the sun, S, were in such a cluster, similar to 
the figure below, a spectator in it would ma- 
nifestly see one bright spot towards B; two 
equally bright spots. A' and A", in the oppo- 
site direction ; and towards C and D, as before. 




the background of the heavens would appear 
comparatively dark ; while he would observe a 
thirds but limited dark space, of precisely the 
same character, towards the vacuity A'*', which 
separates the divergent branches. 

The foregoing diagram may 1\\\3a \i^ \."aJ«w^w 
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as a first, but rude approximation to a section 
of our vast firmament; and even as such, I 
should think it cannot be viewed with only 
ordinary interest Perhaps, however, there is 
difficulty in apprehending what our firmament 
really is, or in inferring its entire shape from 
its chart in section ; I shall, therefore, without 
departing from the very general mode of illus- 
tration I have adopted, endeavour to construct 
its complete or solid form. My reader knows 
a common grindstone ? Suppose, first, that the 
rim is split in the middle, along the line of the 
rim, and through about one-third of its circum- 
ference ; which split, however, does not reach 
so fai down as the centre of the grindstone : 
also let the divided parts be somewhat separa- 
ted towards the middle of the division, so that 
they run along as below, and re-enter after a 
temporary separation. Suppose, secondly, that 
the sandstone is considerably more porous 
than stone is, — then let its minute atoms re- 
present stars, the pores or intervals being the 
interstellar spaces; and observe what an in- 
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habitant of a sun or world near the centre of 
a cluster of such configuration would perceive 




in his heavens. It would seem exactly like our 
own celestial vault Towards the sides of this 
mass the view would be comparatively un- 
adorned — dark space looming from beyond 
the visible stars; while, in the direction of 
the circumference, a countless throng of small 
remote stars would, although separately un- 
seen, illume the sky, forming a splendid zone, 
divided like our Milky Way through part of 
its shadowy course. Is it repulsive to com- 
pare our magnificent universe to an object so 
ordinary, so trifling ? Alas ! endow it once 
with Form^ and, whatever its actual dimen- 
sions, beside the vastness of the Infinity which 
environs it, all are shrivelled up, and their 
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majesty disappears ! We can speak of our 
cluster only as of a limited object, a speck — 
one individual of an unnumbered throng ; we 
think of it, in comparison with Creation, only 
as we were wont to think of one of its own 
stars. 

Hitherto I have appealed merely to the eye 
— now let me take up the telescope. Herschel 
employed this wonderful instrument to show 
him the minute irregularities of our firma- 
ment, upon a principle easily understood. 
Suppose one somewhere in a crowd — say, in 
a church filled with people — would he not, on 
turning and looking around in diflFerent direc- 
tions, see a number of persons somehow propor- 
tionate to his distance from the extremities of the 
crowd, or the walls of the church ? If he saw 
a much greater number, for instance, when 
looking one way, than when looking another 
way, the inference would surely be natural, 
that, in the former direction, the mass or mul- 
titude of people extended farther than in the 
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latter; and it will be quite conceivable that 
an arithmetical rule might be found, by which 
to compute his relative distances in the two 
cases, from the ends or limits of the assembly. 
The rule does exist, and is not complex ; 
nevertheless, I am satisfied if it be accepted at 
present only di% possible. Take then a large tele- 
scope, capable of piercing deeply through space 
-^tum it in all directions, count the number 
of stars in its field in each position, calculate 
upon this basis its corresponding distance 
from the extremities of the cluster, and the 
means are provided to a certain extent of 
accurately charting the firmament Herschel 
was fired by this idea. He termed the process 
a gaging or sounding the heavens — casting 
out lines, as we do at sea, to fathom and 
record its profundities. With his peculiar 
ardour and perseverance, he accomplished at 
least 700 observations with a view to deter- 
mine the elements of a suitable and accurate 
sketch. Then, supposing S the position of 
the Sun, and drawing, in the due directions, 

D 
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lines, determined in length by the arithmetical 
rule spoken of, as corresponding to depths in- 
dicated by the quantity of 
stars in each gage^ the 
mere joining of the ex- 
tremities of these lines 
gave him the section re- 
quired. The wood-cut is 
purely imaginary, and only 
intended to exhibit the ra- 
tionale of Herschers me- 
thod; the result, however, 
actually obtained by him 
through further inquiry, 
did not greatly differ from 
it. Nay, even this rude 
sketch presents the out- 
line of what that firma- 
ment — so magnificent to 
us — may appear to spec- 
tators sufficiently remote from us, situated 
in a line passing through the Milky Way, 
and nearly over our heads; — spectators 
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who, perhaps, are even now marvelling, as 
they descry it through their telescopes, what 
that sprawling spot may be, which just some- 
what, and only in one trifling point, interrupts 
the dark azure of their heavens ! 

II. I am not disposed, for reasons that will 
afterwards appear, to press the foregoing de- 
ductions on my reader as sufficient to deter- 
mine witli accuracy, the actual shape of the 
great galaxy to which we belong ; neither did 
Sir William Herschel, in the course of his 
subsequent inquiries, conceive himself justi- 
fied in abiding rigorously by his first concep- 
tions. Whether that rigidly true shape be 
discoverable — whether it will ever be possible 
for Man to lay down geometrically, the plan 
of this gigantic cluster — is a question involving 
many other considerations, and in which, at 
this stage of our progress, I feel much less 
interest, than in the general conclusion that 
the great aggregation of stars which of old 
passed with us for the Universe, is in reality 
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a limited cluster occupying a confined region 
of what men are wont to designate infinite 
SPACE. I recollect of employing, at a pre- 
vious period, an illustration of the position of 
the Mind, in reference to this overwhelming 
idea, which was successful in rendering it 
somewhat more palpable ; and therefore I re- 
peat it now : — " Call up an Indian of that Old 
America, when civilisation had not yet dis- 
turbed the sombre twiUght of its forests ; — 
suppose him of a tribe whose wanderings had 
been confined far within the interior of a 
range of primeval pines — how natural for 
his untutored thought to conceive the forest 
of his nativity infinite, or that space is all 
covered with trees ! His eye had never lighted 
upon one external object — the forms of his 
infancy were the forms to which his manhood 
had been alone accustomed ; trees had always 
environed him, and hemmed in his prospect ; 
so, that on being informed by an instructed 
traveller of the existence of free and wide 
savannahs, he must have seemed to hear of 
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something unintelligible and against nature, 
and have gazed with that very incredulity 
which fills our minds at the idea of the great 
firmament being limited like a forest — of our 
Infinite, being comprehended within form. 
But lo ! in his stray wanderings — at a time 
when his gods smiled on him — the Indian ar- 
rives at a mountain which rears its summit 
above the gigantic pines. He attempts it — 
overcomes its precipices, and descries — a new 
world ! The forest of his dwelling is mighty, 
and stretches far; but America is mightier, 
and numbers of forests equal to his luxuriate 
on its plains." Could, in this life of ours, in 
the midst of this grand stellar system, the in- 
quirer even reach a mountain whose head 
towered above its loftiest altitude — so that he 
might see beyond it into the ocean of space, and 
discover there not only the shores of his own 
galaxy, but also that masses, large as his own, 
are scattered profusely throughout that same 
unlimited space, — then, as with the Indian, 
all preconceptions arising from previous 
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seclusion would disappear, and that great 
perspective be accepted, not as a rotnance 
overstepping the probabilities, or, indeed, the 
possibilities of reason, but rather a solemn 
revelation of those overpowering grandeurs, 
of which even his tiny existence forms a 
sure and inseparable part. Hopeless, ap- 
parently, the expectation ; but, thanks to 
Man's mastery over the powers of Nature, that 
mountain has been found. Planned by science, 
and constructed by corresponding and consum- 
mate art, a great Instrument can pierce be- 
yond the barriers which limit our vision, and 
range through those abysses. Let my reader, 
then, suppose the telescope turned to some part 
of the sky — not through the Milky Way, but 
in the opposite direction, through the thinnest 
part of the cluster — say towards the Coma 
Berenices; and take note with me of the 
phenomena it reveals. To whatever region of 
the sky we look, the larger the telescope, we 
discern the more stars ; but in the districts I 
am now speaking of, there is no such re vela- 
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tion of mass behind mass, that amazes one 
when exploring the Milky Way. The new 
stars which there come within sight lie sparse, 
something like the straggling outskirts of a 
great congeries ; whereas, in the Milky Way, 
we seem to be only penetrating farther through 
riches that are endless. Amid those spaces, 
however, so thinly illumined, a remarkable 
object is soon witnessed by an attentive eye : 
it is a milky spot, like a ci >met, or a light 
shining through horn, and only of the size of 
a handbreadth. Interrogated farther by the 
power of a larger Telescope, it expands in size, 
and takes on an approach to definite shape ; 
to an instrument of yet higher power, the 
milky spot becomes granulatedy or rather it 
looks like a handful of gold-dust^ each particle 
sparkling, almost but not wholly apart from 
its neighbour, beneath the radiance of the Sun. 
It cannot be doubtful, then, what that shining 
ha dbreadth contains, and a slight increase of 
op\ cal power unfolds all its glory. Observe 
plate L fig. 2 — the representation of a cluster 
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in the constellation Hercules, — a cluster that 
neitherpencil can truly exhibit nor pen describe- 
It is a congeries of orbs altogether innumer- 
able and inexpressibly resplendent. That it is 
apart from our galaxy — and by an immense 
interval — no careful spectator can doubt; for 
between it and the comparatively scattered 
orbs from amid which we look towards it, there 
is no continuity — ^no bridge. We are divided 
from it by a chasm never spanned : and so, in 
isolation, it rests — ^independent in constitu- 
tion, and needing no support save from its own 
majesty. Now let us transport ourselves in 
idea to that grand cluster, and suppose that 
we live on a planet rolling round one of its 
central suns : Would not the skies above us 
be then as gorgeous as now ? — nay, studded all 
around with orbs so glorious and so densely 
crowded, that a Milky Way — non-existent 
there — ^might without loss be dispensed with — 
would not every idea be foregone that the 
stellar sphere to which we then belonged was 
not indeed the entire of this material Uni- 
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verse ? One can well conceive how the tale 
of the limitude of that cluster would be received 
with utter incredulity, and that Man might 
almost shrink from the conception of higher 
orders of glory ; but to the advancing Mind, 
there — as with us — tidings would doubtless 
come, of masses of stars not comprehended by 
its relations, and away from it by unreckoned 
distances, vivifying those otherwise drear and 
bleak expanses, where no positive existence had 
been found. Our position, indeed, in the heart 
of that galaxy, would in these respects be 
strictly similar to that we at present enjoy ; 
and so far from being permitted to deem it the 
sum of all existence, we would learn to regard 
it, as now we are constrained to account our 
own — only as an island spotting the huge Pa- 
cific, wherein at their several remotenesses 
other vast numbers lie — some, like that in 
Hercules, solitary lands, on all sides engirt 
by the Ocean, — others as groups of islands — 
each independent, but severed from its neigh- 
bour only by a creek, or isthmus ; while again, 
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far beyond the range of natural vision, and 
even on the remotest verge whither art can 
penetrate, streaks of land may be seen, indi- 
cating some mighty Asia, within which the 
greater destinies of the system are unrolled. 

Forgetting, if we can, the stupendousness of 
the conceptions I have now unfolded, let us 
scan them by reason, and attempt to map out 
this wondrous scheme. 



CHAPTEB in. 

vabth£r examination of our galaxy. 

I hope that my reader has now been enabled 
to form some conception, however faint, of the 
nature of the grand stellar system to which 
we belong. Not as the mind, misled by the 
feebleness of the eye, first imagines them, — 
not stars like those which lie around, sparsely 
diffused through all space — but superb groups 
or galaxies separated from each other by gulfs 
so awful, that they surpass the distances which 
divide star from star, even as far as these tran- 
cend the spans which, as our terrestrial units, 
enable us to survey the magnitudes that 
concern us on the surface of our own abode. 
Amid this system of clusters, floats the galaxy 



\ 



L 



60 FARTHER SCRUTINIES. 

whose glories more nearly surround us — 
within whose inclosure our sun enjoys his place 
as an independent star, and of whose inherent 
mechanism he forms an essential part With- 
drawing for a while our thoughts from the 
general system, let us subject to a narrower 
scrutiny the features of this congeries. 



I. 



The considerations which introduced us to 
the majestic ideas that now engage us, were 
those eflForts of the elder Herschel to guage 
and picture forth alike the form and dimen- 
sions of our cluster; but as I have already 
intimated, he subsequently withdrew from his 
earlier opinion that it is within our power 
to eflTect any strict or geometrical represen- 
tation ; nor will it be difficult, on a critical 
examination of the process followed by him, to 
apprehend the importance and force of the 
phenomena which thus ultimately swayed him. 
They were principally two. 
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1. The process employed by our illustrious 
Observer, to sound or guage the galaxy, was 
evidently entitled to no authority, and would 
uphold none of his conclusions, unless on the 
assumption that, in every case, he had reached 
the end of the cluster. For instance, if the 
highest telescopic power within our Veteran's 
command could in any direction penetrate 
only half or third or fourth way through 
our congeries ; nothing could be inferred from 
the number of stars it revealed, respecting 
the depth or prolongation of the mass in that 
direction ; nay, not only should we be unable 
in such a case to draw a correct conclusion, 
but also utterly powerless to hazard a remote 
approximation ; we could not say, or even con- 
jecture, whether the galaxy stretched out 
along that further line, only by one or two 
more ranges of stars, or by space as bril- 
liant and profound as by aid of our instru- 
ments we had already traversed. Now, in 
regard of our success in completely sound- 
ing these grand but awful depths, there 
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is no criterion save one. The application of 
increasing telescopic power to the examina- 
tion of a profound bed of orbs naturally brings 
up at every new step fresh and formerly un- 
seen masses of stars, — precisely as our ascent 
from hill-top to hill-top in a country of moun- 
tains, widens the landscape below, and sub- 
jects fresh regions to our gaze; and, only 
in the case where the largest instruments fail 
in evoking troop after troop of novel orbs, or 
where, as we ascend to loftier eminences, the 
effect is only to reveal a large expanse of the 
Ocean, can we infer that we have reached 
the sliore. It would appear from expressions 
in Sir William Herschell's notes, that while 
towards those narrow sides of our system he 
conceived — reasoning from indications such as 
I have explained — that he had reached its 
boundary, he felt a very strong conviction that 
this had by no means been accomplished in 
many portions of the Milky Way; and in 
some he even narrates the baffling of his best 
powers. In illustration of the case, let us fol- 
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low him in his adventurous journey through 
that bright spot in the Sword-Handle of Per- 
seus — a spot where the stars are greatly 
crowded — clearly shooting out to an incon- 
ceivable remoteness in space ; and which even 
to a rude telescope, reveals itself clothed in 
remarkable majesty. Having previously pre- 
pared four telescopes with a series of guaging 
or sounding powers, ascending in regular pro- 
gression, he adjusted the finder of his seven- 
feet telescope to the powers of 2, 3, and 4 ; ♦ 
to his night-glass he gave space-penetrating 
powers of 5, 6, 7, and 8; to his seven-feet 
reflector he gave powers of 9, 10, and upwards, 
to 17 ; with his ten-feet reflector he continued 
the series from 17 to 28 ; and, thus amply pre- 
pared, he undertook to explore a particular 
spot " I selected," says he, " the bright spot 
In the Sword-Handle of Perseus, as probably 
a protuberant part of the Milky Way in which 

* The numbers mean, that he had prepared his telescope 
to pass into space as much farther than the eye, as is de- 
finitely indicated by the said numbers. 
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it is situated. At the time of observation, not 
a star in it was visible to the naked eye. In 
the finder, with a power of 2, 1 saw many stars ; 
and, admitting the eye to reach to stars at the 
distance of the 12th order, we may conclude 
that the small stars which were visible with 
this low power, are such as to contribute to 
the brightness of the spot, and that their situa- 
tion is probably from between the 12th to the 

24th order of distances I then 

changed the power from 2 to 3, and saw more 
stars than before ; and changing it from 3 to 
4, a still greater number became visible. The 
situations of these additional stars were conse- 
quently between the 24th, 36th, and 48th order 
of distances. With the guaging power 5 of the 
night-glass, I saw an increased number of stars ; 
with 6, more stars and whitishness became 
visible: with 7, more stars, with resolvable 
whitishness, were seen ; and with 8, still more. 
The stars that now gradually made their ap- 
pearance, therefore, were probably scattered 
over the space between the 48th and 96th 
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order of distances. In the seven-feet reflec- 
tor, with the guaging powers 9 and XO, I saw a 
great number of new stars ; with 11 and 1 2, 
a still greater number, and more resolvable 
whitishness ; with 13 and 14, the number of 
visible stars was increased ; and was so again 
with 15 ; and with 16 and 17, in addition to 
the visible stars, there were many too faint to 
be distinctly perceived." And so did the phi- 
losopher go on — invoking space, and summon- 
ing up multitudes of worlds — through all the 
powers of the ten-feet telescope, when I find 
the following entry : — " With the whole space^ 
penetrating power of the instrument, which is 
28, the extremely faint stars in the field of 
view obtained more light; and many still 
fainter suspected whitish spots could not be 
verified for want of a still higher guaging 
power. The stars which filled this field of 
view were of every various order of telescopic 
magnitudes ; and, as appeared by these ob- 
servations, were probably scattered over a 

space extending from the 204th to the 344tbL 

'a 
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order of distances." Beyond the power of the 
ten-feet telescope it does not appear that Her- 
schel had in this case gone ; but surely the 
depths were vast through which here he 
sounded, without trace or even hope of bot- 
tom : — depths, indeed, so great, as to occupy 
light in its transit across them for upwards of 
three thousand years ! Elsewhere, however, h?! 
used powers still more searching — the twenty- 
feet telescope leading him to the nine-hun- 
dredth order of distances, and yet he had to 
turn hopelessly away ; remarking, as he resign- 
ed the pursuit, that the grandest instrument 
which then had been ever conceived by man 
— viz. his own gigantic tube, whose measure 
was FOUR feet in diameter, and which might 
have followed Sirius, if carried farther off 
than it is now by 2400 times — that even this 
telescope would be applied only fruitlessly ii. 
search of the extremities of our magniiScent 
zone ! How wise, then, was Herschel, with an 
enlarged and corrected experience of the mag- 
nitudes with which he had to deal— to hold 
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lightly by the more positive portion of his 
early conclusions as to the preciie geometri- 
cal form of our Heavens, and to pronounce 
the Milky Way — in its relations with the 
loftiest powers of Man — to be fathomless ! 
Not, indeed, that boundaries are in its case 
non-existent, or that our cluster is separate 
in character from those mighty Systems — of 
magnitude and lustrousness beyond what ima^ 
gination can picture — that rest unnumbered 
within the comprehension of Space ; but that, 
notwithstanding our aid from Art, almost of 
magic potency, and notwithstanding the eflForts 
of a Eeason that has seldom quailed, no boun- 
daries, no fixed and positive limits, can be 
found to that transcendent scheme, which, 
after all, is but one of a wide class of Exist- 
ences, and — compared with the entire sum of 
Material Being — perhaps nothing more impor- 
tant, than a grain of sand amid the myriads 
on the shore of the Sea ! 

IL But there is yet another assumption 
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involved in the process on which Herschel 
first rested, which is not sound, even generally 
— nay, it is opposed to the more remarkable 
features of our galaxy. Recurring to the 
method of our great Astronomer, it will be 
noticed, that the entire weight of his reasoning 
rests on the supposition that the stars around 
us are equably scattered through the sky : in 
fact, he drew every inference from this — that 
the number of stars in any direction — suppo- 
sing that the telescope reached to the extremity 
of our cluster — always indicate our distance 
from that extremity. The case, in fact^ as sup. 
posed was as follows ; — Were one in a room 
filled with people, and standing in any part of 
it, he could, merely, by counting the number 
of persons between him and the wall, infer 
his distance from that wall on every side; 
but it is clear that this mode of estimation 
would be entirely fallacious, if the room were 
not regularly seated ; or if vacancies and irre- 
gularities occurred in it, such as we shall soon 
hnd ebaracterbe the distribution of the stars. 
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A few exceptions to the rigid rule would not 
indeed have invalidated the general conclu- 
sion — nay, unless through the entire absence 
of those minor laws which enable a pleasing 
and ever-fresh variety to consist with the 
rule of great principles, no such monotony 
could have been expected; but irregularity 
exists in these stellar regions to an extent, 
forbidding our adoption of the principle of 
equable distribution as the law of our bed of 
stars. Let my reader but cast his eyes up- 
wards, or, still better, employ an ordinary tele- 
scope with a degree of care ; and a brief survey 
will convince him that there is no equability 
of distribution in the heavens. The brighter 
stars, indeed, are scattered around us without 
much deviation from rule; — among stars of the 
first, second, thirds and fourth magnitudes even, 
there appears no important evidence of spe- 
cialty of arrangement — ^except the presence of 
small groups and remarkable collocations — as 
with those three brilliant gems which mark the 
girdle of Orion* But when we descend among 
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the minor orders, the condition of afikirs is 
altogether changed. Dismissing the nomen- 
clature of mere magnitudes — which is alike 
variable and indefinite — and abiding by that 
of comparative remoteness, we find that until 
we reach stars of the eleventh order of dis- 
tances, the cluster within which we are, may 
be said to be nearly spherical. Previous, 
indeed, to our reaching that distance, we do 
find a tendency to crowd on both sides of the 
Milky Way; but it is after that limit, and 
when we have penetrated the mass of that 
zone, that we distinctly feel our entrance 
amid the vast but emphatic specialties of our 
scheme. Stars deeper within space than the 
eleventh order, lie wide and sparse among 
the other regions of the sky ; but in the line 
of the Milky Way, they are crowded beyond 
all previous example. With regard, in fact, 
to these orders of smaller stars, there is at 
once a deficiency in all parts of the heavens 
remote from the Milky Way ; and in that zone 
tbej are found in a state of compression else- 
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where unparalleled ; indeed this may be infer- 
red from the nebulous light of that zone ; for 
were the stars extended even indefinitely in 
the order in which we elsewhere find them, 
their fusion into each other would not suffice 
to transmit from that distance so marked 
a splendour. This great circle, then, whose 
circumference, speaking in general and rude 
language, is at the distance of stars of the 
eleventh order, begins a new arrangement 
of the orbs that belong to our system. We 
cannot apply, in the guaging of it, Herschel's 
hypothesis of the uniformity of distribution, 
and must trust, when forming our ideas of its 
depth and structure, solely to the magnitude 
of the stars which compose it. In regard of its 
depth, as I have already intimated, that has 
not yet been fathomed ; and what we know of 
its structure, brings before us conceptions 
which no human imagination will be ever 
competent to grasp. It must be especially 
noticed that our direct and positive acquaint- 
ance with the Milky Way extends no farther 
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than to its inner surface, through which the 
light shines, of all that lies behind ; so that, 
howsoever brilliant it appears to the naked 
eye, this first glance of it conveys no notion 
of its true magnificence. One feature, how- 
ever, immediately strikes us as highly re- 
markable — viz. the extreme irregularity of its 
composition. The stars are not only highly 
compressed there, but they appear likewise to 
be collected into huge masses, separated from 
each other by dimmer specks (wrinkles of 
age, according to Sir William Herschel) or 
patches comparatively vacant or to say the 
least, poor in stars : — the zone, indeed, rather 
than a continuous Ring, is a succession of 
these immense and irregular masses, more or 
less connected by isthmuses^ or bridges of orbs 
stretching from the one to the other. No 
power can reckon the number of the stars in 
any of these separate masses — ^it were like 
the attempt to count the grains of a sand- 
hill. How gigantic, then, a range of them, en- 
circling the sky in that immense girdle whose 
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diameter is so enonnouS) that, to pass from 
one end of it to the other, even light, with its 
incredible swiftness, would occupy much more 
than two hundred years ! But I have spoken 
yet only of the front or face of that gorgeous 
circle, as if it were nothing more than a flat 
belt adjusted into a ring. Far, indeed, is this 
visible surface from being its limit I Behind, 
onwards, upwards through depths which have 
no appellation in our terrestrial schemes of 
measurement, mass succeeds to mass : nor can 
we guess even either where or how the stupen- 
dous succession terminates ! My reader must 
sometimes have noticed a peculiar sky, when 
the cumulus cloud predominates, and ranges 
of banks are seen — rising behind and above 
each other in gorgeous perspective^ — building 
up a noble and endless landscape of those 
hues and forms that occupy one's dreams : — 
such, even thus, would appear the Milky Way, 
if at a breath its surface should part, and 
through its unfolding, like the opening of a 
royal gate, we saw its ascending cumuli of 



A 



REALITY OP THIS PICTURE. 



L 



star- clouds, stretching away in burnished 
glory, higher and higher, seemingly conduct- 
ing towards the Inner Throne ! 

III. In the course of speculations like the 
foregoing, one often requires to rest and look 
around ; for, indeed, the majesty of the sub- 
ject, and the fact of its being so utterly in- 
comparable with terrestrial affairs, hazard that 
we lose ourselves in mere mist and vague- 
ness. Now, it fortunately happens, that the 
characteristic of the Milky Way, which I last 
referred to, and which, perhaps, is the most 
remarkable of all, can be detected, precisely 
by the means I ventured to imagine. Many 
of those poor regions which separate its bril- 
liant masses, are literally openings upwards 
through its depths — chimney-formy or tubular 
openings^ as Sir John Herschel calls them — 
and they show us positively, that gorgeous 
succession of which I have spoken. Nay, if, 
as before, we seek aid and confirmation in 
this perilous journey, from a contemplation 
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of those external clusters, we shall find in 
one singular figure, termed the Spiral Nebula, 
(Frontispiece,) an exact counterpart of the kind 
of formation we have been attributing to our 
own scheme. That curious figure requires, 
indeed, very little modification to make it in 
all important respects precisely resemble the 
form I have sketched out — viz. a congeries 
mainly consisting of a ring, composed of se- 
parate masses, and strangely enough divided 
through about one-third of its course into two 
separate branches or streams. The chief 
difference, indeed, between that nebula and 
ours is not in its character, but a few acci- 
dents of shape; for, if that central mass, 
which constitutes no feature of our cluster, 
were taken away, and the ring completed, in- 
stead of losing itself, and being dispersed in 
minor streams, the figure before us now, 
would almost seem as a fac-simile of the 
noble galaxy to which we belong. That ring- 
form, indeed, seems a predominating one ; for 
we meet it in the heavens under various mo- 
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difications; the ring in Lyra, for instance, 
(iSg. 2, plate II.), being another and purer 
representation of that peculiar collocation of 
stars. I speak, of course, of the facts alone: 
when the mind adventures to ascend higher, 
and ask by what rules or mechanical laws 
these arrangements have been determined, 
we shrink backwards, acknowledging all the 
weakness— the very infancy of our Science I 

Aided, then, by these hints from like objects 
surrounding us, and permitting slight license 
to 'the imagination, let us combine the facts 
distinctly ascertained, and oflFer some approxi* 
mation to a graphic representation of our 
System. Aware how rude, at the best, and 
imperfect, every attempt so daring cannot 
otherwise than be, I have still the hope that a 
study of the form in Plate II. will assist my 
reader in the arduous efiFort to ascend to a right 
conception of the structure of that magnificent 
galaxy. It presents as the basis of its form, a 
ring divided like ours, and composed of huge 
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groups^ which pass backwards in massive 
succession, doubtless towards a termination, 
although that, no Telescope has yet descried. 
Amid the thinnest part of this singular con- 
geries, entirely within the ring, and not far 
from its centre, our Sun seems to be placed ; 
and from that locality the eye must be 
supposed to wander, so that the Figure ex- 
plains the dazzling phenomena we behold. Ap- 
pended to the ring, as at the feathery edges 
of a light cloud, I have added dimmer branches, 
which stretch away from it farther into tke 
inane. These, indeed, are not wholly fanciful, 
inasmuch as such are often seen in connexion 
with Nebulae even more concentrated than 
ours; for instance, in fig. 3 — fig. 4, Plate III., 
&c. ; and some of the darkest — most mysteri- 
ous indications of our Heavens, intimate that 
with us they are no strangers. The strange 
appearance 1 allude to has just been brought 
under especial notice in that work in which Sir 
John Herschel has described his labours among 
the southern skies. He refers to what few 
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observers, who with large telescopes have had 
the opportunity of examining the heavens, 
have failed, on favourable occasions, to notice 
with wonder. At times, when the Telescope 
is sweeping across the hlank sky — those re- 
gions between the stars, which, uncovered by 
mists, give forth no light — ^it reaches a district 
characterised by an aspect totally unlike the 
nebulous one, and manifestly owing the illu- 
mination which appears in it, to no indirect 
rays from neighbouring orbs — a district occu- 
pied by " an exceedingly delicate and uniform 
dotting or stippling of the field of view by 
points of light too small to admit of any one 
being steadily and fixedly viewed, and too 
numerous for counting, were it possible so to 
view them." Generally, I believe, the ten- 
dency has been to regard this puzzling light 
as rather an optical illusion, whose source, in 
the meantime, is not known ; but experience 
of the clear skies of the south, has induced 
the eminent observer and philosopher I have 
named, to incline to the far more probable 



REMOTER BRANCHES. 79 

idea — especially as he could trace such, dis- 
tinctly through long extents — that they are 
telescopic branches of our galaxy, removed 
from clearer view by their distance, and per- 
haps by a feature observable among similar 
appendages of other Nebulae — viz, that they 
are inferior in density, or that their stars are 
little concentrated. It is not easy to enume- 
rate the questions that throng on one when 
dwelling on objects, or even possibilities, like 
these. How strange, when one's eye rests on 
that extraordinary form, to recognise it as a 
congeries of stars, innumerable as the motes in 
a sunbeam — filling with its glories space that 
seems fathomless — a mystery stupendous and 
impenetrable ! Whence that remarkable shape 
— those strange tentaculse, groping through 
remote infinitudes? Do these filaments in- 
dicate streams of stars still flowing towards 
that mass, or do they result from some eflbrt 
at diffusion ? Vain inquiries ! There, mean- 
while, rests that wonderful fabric, holding its 
place amid Being, and doubtless related^ even 
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through its fantastic shape, with those other 
masses which — also constituted of stars — rank 
in the same order, and enjoy the same dignity 
in the scheme of Material things : but, as to 
the source whence it came, the substance 
which forms its ground, or the end towards 
which its career is tending, — these, in the 
meanwhile, are among the secrets of Him 
who can track the invisible thunder, to whom 
the night has no darkness, and from whose 
eye, and power, and solicitude there is no 
depth in space, or remoteness in Time, which 
can withdraw the meanest thing or action, 
which He has summoned to its part on the 
stage of bis marvellous Universe. 



CHAPTER IV. 



THE EXTERNAL CLUSTERS. 



It is not probable that many of my readers 
have forgotten, with how solemn a voice our 
midnight heavens spoke to their inmost spirits, 
when the idea was first realised of their orbs 
being suns, and of the awful depths through 
which they are strewn. It was, indeed, a 
moment when one passed, as it were, into a 
new world^when our conceptions, alike of 
ourselves and of Deity, underwent a funda- 
mental revolution — when man and all things 
around, increased in majesty through the ex- 
panding almost to infinitude, of the creation 
with which we hold relations —and when the 
human Soul discerned anew the elevation of 
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the powers with which it has been gifted, and 
the grandeur of the destiny for which it was 
born. The transition, however, from these 
midnight fires or lamps, or, at least, unintel- 
ligible brilliants, set profusely through our 
azure, even to the unnumbered and majestic 
centres of planetary systems, is assuredly not 
more striking, not more soul- subduing, than 
that other change we now owe to the powers 
of the telescope — viz., the resolution even of 
our own seemingly endless Heavens, into a 
solitary unit amid a scheme of galaxies — one 
mighty constituent, notwithstanding its un- 
fathomed gorgeousness, among other groups 
of stars scattered through all visible space, 
and by their mutual relations forming, if not 
the loftiest, at least the loftiest discernible by 
Man, of those systems and collocations which 
constitute the universe. Intelligence of this 
marvellous fact reaches us in the manner I 
have already described, when in our first Chap- 
ter I desired to confirm our speculations by 
an appeal to reality. There I unfolded how 
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the remote galaxy first appears as a dim light 
of the size of a hand-breadth ; and how, 
through farther investigation, a group like 
that in Hercules appeared. There is only one 
additional point requiring notice here — viz. 
How know we that this group is separate? 
May it not be simply a group within our own 
galaxy, like the masses in the Milky Way? 
It is, of course, impossible to reply to this 
question demonstratively. Notwithstanding the 
excellence of our instruments, and the tri- 
umphant use of them I have already recorded, 
we cannot carry the surveyor among pro- 
fiindities like these; and all inquiries of a 
kin with those just started, can be answered 
only by aid of analogies. Now we infer 
separation, or rather the isolation of such 
groups, from this important fact, that be- 
tween the stars of whioh they are composed, 
and others in the same field of view — evi- 
dently portions of one galaxy — there is no 
continuity — no gradually ascending and un- 
broken scale ; — in other words, we find here 
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a gap or break in the progression, usually to 
an immense extent, including many steps in 
the order of magnitudes. Now, if we abide by 
the principle of interpretation regarding the 
magnitudes of the stars hitherto adopted — the 
principle, viz., that variation of magnitude 
simply indicates variation of distance; this 
gap in the one series is tantamount to a gap 
in the other; or the cluster is separated from 
the other stars seen at the same time, even 
by intervals of space vastly exceeding the 
usual intervals which separate one order of 
magnitudes from another — either below or 
above it. Not only, then, are these masses 
isolated, but we have here something like a 
measure of this isolation, — at least, of their 
distances from the galaxy that is more pro- 
perly and immediately ours: and the per- 
spective carries us away into recesses too 
awful almost for the reason to refer to them ; 
they show us cluster retiring behind cluster, 
until we reach that frightful depth wherein the 
NehulsL of Orion lies — a depth so far away, 
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that we see that object, not as it is now, but 
rather as it was some sixty thousand years ago ! 



The reality, then, of these magnificent masses 
being ascertained, and our own galaxy reduced 
to its place of one constituent of a system 
whose end can never be ascertained, let us cast 
a glance at the general character and shape 
of objects so stupendous. Singular, indeed, 
the powers and comprehension of the Human 
Intellect — at one time poring over a crystal, 
scrutinising it, in its form, material, and inter-' 
nal relations to light, — or by the microscope 
re-creating from a minute splinter from chalk, 
or the dust rubbed from another rock, myriads 
of creatures, the age of whose existence has 
passed, and which have left only their sili- 
ceous skeleton : and again raising its forehead 
towards the heavens, and pursuing through 
epochs, amid which the entire duration of 
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our Race is but a point, the unwinding of their 
stupendous destinies ! 

If we contemplate the Nebulae with suflS- 
cient care, after the bewilderment caused by 
the splendour and magnitude of the objects 
has passed, we shall iSud that notwithstanding 
their complexity, and the excessive variety of 
their sizes and forms, some general laws or 
characteristics are discernible, in themselves 
of high interest, but farther remarkable on 
account of the light they appear to cast on the 
fortunes of these Heavens. We will reach 
them the most easily by rising from consider- 
ation of the more simple, towards that of the 
more difiBcult and complex. 

I. The simplest form is of course the spheri- 
cal ; and to this class by far the greater num- 
ber of the Nebulae belong; especially if — as we 
ought — we include therein the more regular 
oval or elliptical shapes. I comprehend in this 
class, all having the aspect of the cluster in 
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Hercules, fig. 2. plate L, although sphericity is 
by no means regular or complete. In fact the 
probability is, that there are no regular or 
spherical shapes — those which appear so, hav- 
ing that aspect only because the filaments or 
irregularities about their edges are invisible to 
our weaker telescopes. For instance, there is 
one well-known spherical cluster most rich in 
stars, figured by Sir John Herschel as perfectly 
circular, in fact, of almost rigorous or mathe- 
matical sphericity, fig. 3, Plate III. ; and under 
Lord Rosse's three-feet reflector, it takes on the 
form of fig. 1, Plate I. The Crab Nebula, shown 
by the latter telescope, has the aspect of fig. 4. 
Plate III. ; while to Sir John's mirror, it simply 
manifested a dim but regular oval. Neglecting 
these minor irregularities, however, the assert 
tion holds good, that in the main, the stars in 
these clusters are grouped in immense spherical 
masses. How different, in such clusters, must 
be the aspect of the midnight skies, if com- 
pared with ours! No ring or irregularity 
whatever in any portion of their vault, but 
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brilliancy all around beyond measure or com- 
parison; hosts of stars of the first magni- 
tude, it may be, rendering the sky bright even 
as when moonlit There is no doubt what- 
ever of the great concentration of orbs 
in these clusters : nay, be it recollected, that 
an average concentration must be taken, not 
from the arrangement of the stars immediately 
around us — for we lie in the thinnest or most 
vacant region of our galaxy — in that compa- 
ratively empty space included by the Ring : 
and it is with the condition of the Ring rather, 
that the regular external clusters ought in 
imagination to be compared. 

The feature having chief connexion with 
the history or probable fates of these massive 
forms, is in fact this very concentration. The 
prevalence of the globular shape, or, if I may 
so speak, the preference of the stars for this 
arrangement, is of itself sufficient to indicate 
the presence and efficacy within them of a 
clustering power — a tendency to group together 
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within the smallest possible space, (for this is 
the characteristic of the spherical shape) — a 
tendency which determines the shape of a 
rain-drop ; but when the central light is accu- 
rately studied, it manifests an increasing den- 
sity of orbs, to an extent, indeed, of which our 
System and its neighbourhood offer no simi- 
litude. If the stars in such a cluster were 
evenly distributed, we would still, it is very 
obvious, perceive a higher intensity of light as 
we approach the centre, and for the plain 
reason that there we are looking through the 
thickest part of the bed of stars : but it would 
at the same time be quite calculable how much 
additional light should on this account be dis- 
cerned in the neighbourhood of the centre : and 
it is found that the increased brilliancy cannot 
be accounted for on this principle. It is a real 
concentration; it arises not from the bed of 
stars being thicker in those regions, but from 
the stars being more thickly packed ; and of this 
concentration we have a long series, beginning 
with cases of equal distribution or nearly so. 
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aiid rising through gradual and successive 
steps, until, as it might almost seem, stars 
about the cluster's central region were pass- 
ing into one grand and consolidated orb ! 
In this latter condition they are what Sir Wil- 
liam Herschel termed Nebulous Stars — masses 
in which the consolidation is so great, that 
at a certain remoteness the central regions 
seem to pass into the condition of a single 
star ; while the fringes and filaments around it 
look like au accompanying halo, or nebulous 
cloud. Can we dare, then, to draw the manifest 
inference ? Can we venture on the conception 
— ^natural indeed — though so unlike what here- 
tofore we were wont to think of in connexion 
with these solemn and noble Heavens? Is 
CHANGE the doom likewise of those vast forms 
of Being — change which overtakes the pebble, 
the leaf on our world's surface — here, too, is 
its dominion assured, so that those august 
and glorious Forms are ever passing away — it 
may be, as the blossom perishes, to give rise 
to their special fruit — some manifestation still 
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more august and wonderful of the Infinite, 
through the Emblems of Time ? 

II. But besides these regular globular and 
elliptic shapes, we have multitudes separating 
from them more or less in regularity, and 
some that have no visible relation with any 
Form, and could be the product of no intelli- 
gible Law. As examples of these, look at the 
Crab Nebula and the Dumb Bell — (figs. 4 and 
1, Plate III.) The former of these seems a 
mass of stars collecting or streaming towards 
a central mass ; and the strange filaments that 
are still attached to that central region are like 
the relics of the old form out of which Nebula 
has arisen. It is ever a most grievous error 
in theorists striving to understand all nature 
— or rather to build it up, to construct by the 
action of known laws, this material universe 
or even any part of it — that they overlook the 
necessity of ascertaining the precise nature 
and form of the substance out of which the 
new scljpme arose. Without this knowledge^ 
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the mere distinct acquaintance with the trans- 
mitting powers or energies, avails nothing: 
ignorance of the condition of the matter ope- 
rated on, by these Laws, must ever mar our 
eflTorts, to show how existing forms or phe- 
nomena can be explained. So also with the 
Dumb-Bell Nebula, (fig. 1, Plate III.) Who 
may not discern the gi'and law of attraction 
operating there — as if breaking up the mass, 
and the congregating of its stars around two 
central regions, which then would make two 
separate Nebulae, with concentration about the 
centre, and accompanying fringes of filaments ? 
But if, passing beyond this general result, it is 
asked why that group of stars has assumed its 
existing form, we must again take shelter with- 
in that ignorance regarding beginnings, which 
afiects Man in every course of inquiry on which 
he essays to enter. 

III. Farther still, something of light is de- 
rivable even from our researches regarding the 
still more irregular clusters — providedj;hat our 
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hopes are duly limited. Gaze on that wonder- 
ful Scroll Nebula, (Frontispiece), and observe 
what it betokens ! Singular though it is, law is 
doubtless ruling there — immense and peculiar 
powers have been at work, moulding these 
myriads of stars, so that their group appears 
like a gigantic shell ! Who, indeed, shall pene- 
trate that mystery, and say whence such powers 
arise ? But, shrinking from the attempt, in hu- 
mility most unaflFected — there is yet one unex- 
pected revelation visible through those strange 
convolutions. Observe the constitution of its 
spiral branches ; what is disclosed thereby if 
not dissolution ? Can those curious separate 
patches be looked at with proper interest, and 
not raise the mind to the idea that stars, 
formerly lying in sparse strata, are here con- 
gregating into separate clumps^ entirely break- 
ing up an old uniformity, through eflFect of 
that intense law overhanging them, and or- 
dering that they go on concentrating? Nay, 
farther — this is no odd or isolated case ; it is 
precisely such a feature which most distin- 
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guishes our own magnificent zone. In last 
chapter I asked, for this singular fact, my 
reader's earnest attention : and truly the phe- 
nomenon is far more remarkable, now that we 
see it repeated. Sir William Herschel counted 
no less than 225 such groups or subordinate 
clusters within the extent of the Milky Way 
he examined ; and as all those were of a kind 
to mark the action of gravity, he concluded as 
I do now, from similar aspects among these 
farther heavens, the existence of a clustering 
power, drawing the stars into separate groups — 
a power which had broken up the uniformity 
of the zone, and to whose irresistible influence 
it was still exposed. " Hence," says he, 
in one of those bold moments in which he 
fearlessly traversed the Infinitudes alike of 
past and future — " Hence may we be certain 
that the stars will there be gradually com- 
pressed through successive stages of accumu- 
lation, till they come up to what may be called 
the ripening period of the globular cluster and 
total insulation ; from which it is evident that 
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the Milky Way must forcibly be broken up 
and cease to be a stratum of scattered stars. 
We may also," he continues, in the same 
lofty mood, ** draw an important additional 
conclusion from the gradual dissolution of the 
Milky Way ; for the state into which the in- 
cessant action of the clustering power has 
brought it, is a kind of chronometer that may 
be used to measure the time of its past and 
present existence; and although we do not 
know the rate and the going of this mysterious 
cjiironometer, it is nevertheless certain that 
since a breaking up of the parts of the Milky 
Way affords a proof that it cannot last for 
ever, it equally bears witness that its past 
duration cannot be admitted to be infinite ! " 
How wonderful the vista thus thrown before 
the human eye ! Change ever succeeding 
change ; no rest — no inertia in this Universe, 
as if even through its noblest fabrics, the end 
of created existence were yet unaccomplished ! 
Onward it passes — quietly as the leaf grows, 
but ever elaborating new grandeurs to fill 
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space, and manifest by emblems, the power — 
the beneficence — the ineflFable glory of the 
Supreme ! 

The conceptions I have now presented to 
my Reader, and which are the first that a 
survey of these lofty groups suggests to our 
reason, are not barren, or simply fitted to 
leave us in prostrate amazement. They sug- 
gest, on the contrary, an (?^W for these immense 
telescopic labours — an object large enough for 
the ambition of the elder Herschel; sufficient 
to move the daring and enterprise of Lord 
RossB — to justify those sacrifices of our vete- 
ran's Son, at whose cost he accomplished that 
admirable exploration of the Southern Heavens. 
If indeed there is mutation here, — if among 
those brilliant and peaceful fields, there is the 
restless progress of life — that unending course 
through which, every where around us, we see 
the forms of matter incessantly pressing, how 
shall we ever raise ourselves to the height 
of forming even a remote and approximate 
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notion of what those changes are, or of 
the solemn laws by which they are ordain- 
ed? True, if these Nebulae could be seen 
to alter — if, during our few terrestrial years, 
we could expect, through anxious scrutiny, to 
observe the progress of these forms, the 
phenomena we contemplate would, however 
vast and unusual their magnitude and nature, 
yet range themselves, in their relations to our 
knowledge, among other phenomena present- 
ing only difficulty, to the Inquirer. But, alas, 
it is not for man— not even for his race — to 
expect that while he exists in this world, any 
of these Nebulae may undergo the minutest 
change ! What in very truth is he ? Judging 
from analogy-^it is probably the doom of his 
Bace to pass from amid existing things, while 
our little world imdergoes some slight rcvolu*- 
tion : — come but a flight upheaving of its strata 
— a modification of its atmosphere — an e<^olu^ 
tion of some new physical agency, and Man* 
like the creatures that have preceded him, is no 
more ! The mystery now in view, then, will 
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never be read through an observed succession 
of its phases : and only one resource remains 
which, if uneflTective, will leave the subject 
unravellable. We cannot descry the posi- 
tive changes of separate Nebulae; but may 
not the course and nature of their transitions 
be divined from the various forms they now 
present? Go to a forest; the young tree 
passes indeed into the older one, but what-^^e- 
meron could discern that transition ? Invis- 
ible, indeed, for ever ! — for the epochs through 
which it careers, are not those that have to do 
with the phases of the ephemeron's life ; but 
among the trees that are there in juxtaposi- 
tion, there are marks of phases — evidences of 
transition — from which the course of growth 
might be inferred. This is one key, and the 
only one, to the mystery of these Nebulae. 
The forms that now are being registered, may 
appear often grotesque; but doubtless they 
will yield momentous truths, when with requi- 
site diligence we have searched all the recesses 
of i:he Heavens. 
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II. 

I shall now pass to some other character- 
istics of the Nebulae. It will be readily dis- 
cerned that the density of these remarkable 
masses, or the degree of concentration pre- 
vailing among the stars composing them, is 
exceedingly variable — even in different parts 
of single groups. In our own, for instance, 
how feebly illumined — speaking compara- 
tively — that portion of the system to which 
our Sun more especially belongs, if placed 
beside any of those dense aggregations in 
the Milky Way; and therefore how varied, 
not the aspect merely of the Heavens, — to 
spectators occupying different positions in our 
cluster, but also the influences of light, heat, 
and chemical agencies, received by our Sun and 
his attendants — if, as has been supposed, that 
orb stays not in its separate or isolated por- 
tion of space, but is rolling along, through 
some majestic course, which guides him through 
all those remote regions, and familiarises him 
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with their contents! There are none, in* 
deed, of the irregular Nebulae which do not 
present similar oppositions and incongrui- 
ties in their constitution ; but elsewhere we 
find still grander evidenoes of the existence of 
concentration, wholly unlike what our neigh- 
bouring skies any where present, and whicn 
must give rise to unexampled — even a mar- 
vellous splendour. There is a class of objects, 
for instance, named the Nebulous Stars, 
which, in consequence of the excessive con- 
centration to which they compel us to raise 
our astonished imagination, at first inclined 
Herschel — as the least wonderful solution — 
to relinquish his early idea, that all the faint 
lights in the sky result from stars ; — they con- 
sist of what appears a solitary and single star 
with a faint halo around it Supposing that 
central object to be as it appeared, a star, the 
difficulty lay in the relationships between it 
and the halo, — assuming as before that the 
latter betokened a distinct and unresolved 
BteWsLT system ; but as these objects are now 
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apprehended, the central mass is not a star^ - 
only the dense portion of a vast system seen 
from an immense distance. Now, the cir- 
cumstances under which any Nebula would, 
when examined at any remoteness, assume 
the aspect of these Nebulous Stars, are very 
peculiar. For instance, if the cluster in Her- 
cules, (Fig 2, Plate I.) were carried away 
from us, it would gradually shrink into smaller 
dimensions, and take on the dim diffusion, 
which characterises it under the inspection of 
a small telescope ; and, in fact, none of these 
spherical forms could assume any approxi- 
mation to a nebulous star, unless there really 
existed an immense diflFerence between the 
closeness of the stars at the centre, and in the 
other parts of the mass. We cannot, indeed, 
conceive of such an appearance, unless as re- 
sulting from the almost inconceivable close- 
ness of the suns in those central regions — a 
closeness which by this light can be traced, 
augmenting through a long series, as if in pre- 
diction of the passing away c f the segregated 
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schemes that now exist, and of the birth of 
some mighty Orb from their union into a 
single gigantic mass ! But it is not among the 
nebulous stars alone that similar indications 
prevail. There are objects quite of a diflFer- 
ent description — diflFused and irregular forms, 
which likewise upheld Herschers scruples, 
that all that distant light cannot be stellar. 
Among these is, first the nebula in Andro- 
meda, and that still more glorious one in the 
sword-handle of Orion; — objects so distant 
that it needs the immense power of Lord 
Rosse's six-feet mirror to resolve one of them 
into stars ; and withal so dense in their consti- 
tution that they are easily visible, although 
their light reaches not the naked eye even 
until sixty thousand years after it left the 
regions wherein they lie ! With such a re- 
moteness, what, too, must be the real mag^ 
nitude of masses like these ? and with such a 
compression how measureless, how endless 
their glory ! The nebula in Orion is dottea 
all over with wisps, not unlike the flakes 
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of a mackerel sky — each of these must, in 
itself, be almost a universe — even a sand- 
heap of stars 1 Standing, then, beside that 
galaxy which of old we denominated our 
Heavens, wherein we beheld so nobly pic- 
tured forth even all the glory and the power 
of its GREAT God — how do we account it now ! 
Only, as before I likened it — as one island amid 
the large Pacific, its coasts washed and de- 
fined by those sounding and odorous waves; 
but the face of that mighty ocean elsewhere 
is no desert ; — nay, studding it in every region, 
groups of such islands lie — fragments of the 
surging of huge masses that have been heaved 
upwards and again engulfed by the earth- 
quake : and afar, not islands merely but vast 
continents, in comparative majesty like unto 
Orion, confining the waters of that sea, and 
upbearing throngs of life and their mystic 
destinies — but which, open up withal, only 
one page of the annals of the Earth. 
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III. 

One consideration more, and I will close 
this part of our subject How are these clus- 
ters distributed? Is there law risible, or pe- 
culiarity in the order according to which they 
are strewn through these profundities of space? 
—Questions not yet resolvable, for the tele- 
scope has only begun its work; — but some 
facts are worthy of notice^ 

\* Generally speaking, the nebulse are 
strewn over all the heavens. It is rare in- 
deed, on a clear evening, that the telescope 
can sweep far without encountering the light 
of these remarkable masses; nor does it 
appear that their shape has any connexion 
with the localities they occupy. Here, indeed, 
is the principle of distinct indifference; and, 
as was to be expected, they lie at all depths, — 
the more powerful the telescope, the greater the 
number that are within the range of visibility. 
Their profundities in themselves vary ; indeed 
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there seems no limit to them. The regions of 
those which exhibit distinctly their separate 
stars may, in so far, be guaged and deter- 
mined;— distance in that case being indicated 
by the power of the telescope required for the 
resolution of the object : but with regard to 
others, we may only guess. Taking, however, 
the guidance of analogy, it may be asserted 
without hesitation — although not apart from 
a feeling next to OTcrwhelming relating to the 
awful realities within which our frail lives are 
passing— that if any of those milky nebulae — 
nebulae first seen by the six-feet mirror, and 
left irresoluble until Art shall achieve some 
new and mighty advance — yes ! — if any of 
these are like the grand object in Orion — they 
may be so far off in space, that light does not 
reach us from them in less than thirty mil- 
lions OF YEARS ! 

II. To this general order of distribution, 
however, there are at least two very remark-' 
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able exceptions — one in the northern and the 
other in the southern hemisphere. 

1. The first of these is a remarkable group 
of clusters near the wing of Virgo^ and about 
the Coma Berenices. That region of the sky 
is positively crowded with such masses — for 
the most part they are globular : and what 
seems extremely remarkable, they lie near the 
north pole of the Milky Way ; i.e. they are 
near that part of our cluster where it is thin- 
nest, and where, if it ever had been subject to 
ravages, it is most likely that the severance 
had taken place. Indeed, if, according to 
HerschePs sublime conception, the Milky 
Way is even yet altering — if those great clus- 
ters into which it seems dissolving, are in an 
incipient stage of their future existence, then 
in that region, as in the district around Virgo, 
future observers may require to marvel at so 
great a crowd of associated groups ! If our con- 
jecture be true, these indeed, are the markings 
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of that hand on the dial of Time which indi- 
cates its most solemn hour ! And under the 
shadow of changes so august, the small cares 
and dubieties of Earth may well vanish away. 

2. In the south, another irregularity of a 
very singular description prominently claims 
attention. I refer to the clouds of Magellan, 
two bright spaces of comparatively of small 
magnitude, lying seemingly apart from the 
system — almost appearing like two patches 
torn from the Milky Way. The aspect of 
these clouds to the naked eye is indicated iu 
Plate III. figs. 5 and 6, and certainly it appears 
in nowise remarkable. But let the telescope 
be turned thitherward, and a vision arises, as 
if snatched from the night, of a splendour 
surpassed by no phenomenon in astronomy. 
Sir John Herschel — the first who accurately 
analysed these spots — ^frankly confesses that 
the brilliancy of the larger Nebula caused him 
to record expressions of delight and astonish- 
ment, which he would scarce choose to sub- 
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mit to a cooler criticism. They are in fact a 
congeries of Nebulae — a system^ so to speak, of 
galaxies^ in which every variety of shape, con- 
densation and character) appear in their high- 
est splendour. How wonderful, and pregnant 
with interest unspeakable, this new unfolding of 
our Firmament Creation I May not all that we 
have seen — ^nay all we can see, even by aid of 
telescopes, the farthest piercing, be in its turn 
only a corner of some mightier scheme — even 
• like one Solar System amongst the myriads of 
the fixed Stars ? Probably Coleridge was not 
in error — " It is truly not impossible that to 
some infinitely Superior Being the whole uni- 
verse may be as one plain — the distance be- 
tween planet and planet being only as the 
pores in a grain of sand, and the spaces be- 
tween system and system no more than the 
intervals between one grain and the grain 
adjacent !" 

But let us not go on to bewilderment Apart 
from considerations of Space and Time, we 
know this fact, that we are in the midst of 
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Being, whose amount perhaps we cannot esti- 
mate, but which is all so exquisitely related, 
that the perfection of its parts has no depen- 
dence on their magnitude — of Being, within 
whose august bosom the little ant has its home, 
secure as the path of the most splendid star, 
and whose mightiest intervals — if Infinite 
Power has built up its framework — Infinite 
Mercy and Infinite Love glowingly fill, and 
give all things warmth and lustre and life — 
the sense of the presence of God ! 
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PART IT. 

THE MOTIONS AND EVOLUTIONS OF 
THE STELLAR HEAVENS. 



CHAPTER V. 

ACTIVITY AMID THE CLUSTERS OF STARS. 

We enter on novel inquiries. Hitherto we 
have discerned simply, into what forms these 
stellar systems are arranged ; but a question 
of deep import has not — except through hints 
— been touched, viz. have these Orbs relations 
with each other, diflFerent from the mere relation 
of position ? Do they lie for ages side by side 
inactive, simple constituents of a shape, inert 
and changeless, or are they active ? Do these 
mighty forms partake of the mutations that 
seem to characterise every minor object in 
nature ? That mutability reigns all around 
us, is indeed unquestionable. Look even at 
the impassive stone, where every atom appears 
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bound to its place in unyielding fetters — 
motion is even there : the particles are acted 
on by that mysterious power or affinity, 
whose end is cristallisation ; and although 
centuries elapse without change being visible, 
it yet comes resistlessly as slowly; and the 
whole inorganic earth has its future thereby 
shaped. Within the circuit of our planet, 
there is indeed no rest or inertia; neither do 
these appear, when our thoughts are turned 
towards our companion globes. Swiftly and 
steadfastly these large bodies sweep around the 
Sun, in orbits of most various dimensions : and 
this motion, so far from being singular, 
only enters as one element, among the sum 
of the activities which determine their fates. 
Can it be, then, that these glowing Stars are 
alone void of action and life; can it be that 
those gigantic clusters have no function amid 
creation, except to preserve — to embalm — 
forms lifeless and so capricious I Let us look 
more closely at the habitudes of those gor- 
geous Hosts. 
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Speaking of the innumerable orbs pre- 
sented by midnight, in comparison with the 
planetary bodies, we generally name them 
FIXED STARS. But there is not one to which 
the term can now be ahsolutely applied ; for, 
although relatively motionless in the Heavens, 
all the Stars which have been the subject of 
accurate observation, are known to shift their 
places. The inquiry as to the nature of their 
motion, is the grandest of any now before us : 
we have advanced in it but a few steps, aflTord- 
ing materials for hope or prophecy ; — unques- 
tionably this is the ground that will be occu- 
pied by our future Astronomers — it is here that 
their highest triumphs will be achieved. I 
proceed to describe what we have already 
attained. 



I. 



The first class of changes among the stars 
to which I shall direct my reader's attention, 
are the most anomalous — unconnected, aa fax 
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as we see, with any other, and yet inexplicable. 
It is found that many of the stars alter their 
power of shining periodically. The pheno- 
menon to which I refer, must be separated 
from those extraordinary appearances which 
are far from uncommon, viz. the apparition 
and subsequent disappearance of new and 
strange stars. These remarkable pheno- 
mena have now been recorded so frequently, 
that we are constrained to assume them as part 
and parcel of the appointed mutations of our 
Heavens; but what they signify — whence these 
orbs come and whither they go — or whether 
the appearance only indicates some sudden de- 
velopment in the light-giving power of a Star, 
and its sudden cessation, we do not know.* 

* On all sides of us, indeed, there are marks of change, 
and of mysterious modifications ; perhaps of the progress 
of the light-giving power. The most usual instances on 
record relate to the colour of the stars ; or, what is the 
same thing, to the kind of light they give ; Sib i us, for 
instance, having turned from the fiery dog-star of ancient 
times — red as Mars — to the white orb now adorning our 
skies. But a vast number have also changed visibly in 
nuLgnitude, or in their power to emit the same degree of 
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Setting all such apart, then, the alterations to 
which I now refer are those exhibited by Stars 

light ; for, during that process, they have rigorously pre- 
served their place in the heavens. The most remarkable 
displays of this progress are those in which the variation 
has taken place rapidly ; which, however, are no ano- 
malies, or monstra, but only energetic actions of some 
mighty law governing, doubtless, the whole character of 
light-giving orbs. A phenomenon of this sort induced the 
illustrious Ttoho to undertake his catalogue of the stars, 
as it did Hipparchus of old. On the 11th of November, 
1572, as the Danish astronomer was walking through the 
fields, he was astonished to observe a new star in the con- 
stellation Cassiopeia, beaming with a radiance quite un- 
wonted in that part of the heavens. Suspecting some de- 
lusion about his eyes, he went up to a group of peasants, 
to ascertain if they saw it, and found them gazing at it 
Mrith as much astonishment as himself. He went to his 
instrument and fixed its place, from which it never after- 
wards appeared to deviate. For some time it increased 
in brightness — greatly surpassed Sirius in lustre, and 
even Jupiter. It was seen by good eyes in the daytime, 
a thing which happens only to Venus under very favour- 
able circumstances ; and at night it pierced through clouds 
which obscured the rest of the stars. After reaching its 
fullest brightness, it again diminished, passed through all 
degrees of visible magnitude, assuming, in succession, the 
hues of a dying conflagration, and then finally disappeared 
We have seven or eight authentic records of similar 
phenomena; and one in our own times. During Sir 
John HerscheVs visit to the Cape of Good Hope, he 
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passing through a series of magnitudes or 
relative brightnesses, in a certain, definite, and 

had the satisfaction to witness a change of this sort 
in the star of n Argus. " It has hitherto," he says, 
'' always been regarded as a star of the second magni- 
tude. During former years I have always considered 
it so, and never had reason to suppose it variable. 
In November 1837, I saw it as usual. Judge of 
my surprise to find, on the 16th December, that it had 
suddenly become a star of the first magnitude, and almost 
equal to Rigel. It continued to increase. Rigel is now 
not to be compared with it ; it exceeds Arcturus, and is 
nearly equal to » Centauri, being, at the moment I write, 
the fourth star in the heavens in order of brightness." 
The illustrious astronomer from whom I quotp, has pro- 
pounded a peculiar theory in reference to such changes ; 
which, however, will scarcely receive general acceptance. 
He conceives that cosmical clouds, floating through the 
spaces, intervene, sometimes, between us and a star, and 
at other times cease from obstructing the rays of light ; 
thus changing and inverting the apparent rank of the 
stars. But can it be imagined of such a '* cosmical 
cloud,*' that it is just broad enough to cover one star, 
and to leave the multitudes near it unaffected? As 
Argus brightened, were the lesser stars in its immediate 
neighbourhood revealed? And with regard to the 
'< Stella Nova "of the immortal Dane, did the *' cosmical 
cloud " withdraw itself, just for a year, and then return 
to blot out that orb from the sky for many generations ? 
Deeper, far deeper, among Nature's potencies, must be the 
origin of these astonishing displays. 
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for the most part i)ennanent time; for in- 
stance, the star Algol passes from being a 
bright star of the second magnitude, to one of 
the fourth^ in two and three-quarter days; and 
a great many others exhibit similar changes. 
It seems indeed, from the number of such stars 
— and new ones are yearly being added to our 
lists — that this may be perhaps an univer- 
sal phenomenon — the manifestation of some 
change or condition of their being, affecting 
all the Stars : but, apart from conjecture, let 
me present the following table. It records all 
the phenomena at present fully "^certained. 
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Name of Stars. 


Duration of variation 
in days. 


Extreme Magnitudes. 


Max. 


Min. 


Algol, .... 


2.87 


2.3 


4 


2 Cepbei, . . . 


6.37 


43 


54 


n Aquilse, . . . 


7.18 


4.3 


5.4 


fi Lyras,, . 


12.91 


5.4 


4.5 


a Hydrae, . . . 


55.— ? 


2.- 


2.3 


Star in Sobieski, . 


60.39 


5.- 


7.- 


m Cassiopeise, . . 


79.03 


2- 


3.2 


a HerculU . . . 


95.— 


3 


4.3 


Star in Virgo, . . 


145.43 


6. 


— 


a Orionisy . . . 


199 — 


1.- 


1.2 


Star in Leo, . . 


311.4 


5,6 


— 


• Ceti, .... 


332.04 


2.- 


— 


Star in Crown, . 


335.— 


6.- 


— 


...the Serpent, . 


359.— 


67 


— 


Do. 


366 


8.- 


— 


Star in Ophiacus, 


389 


7.- 


— 


X Cygni, . . . 


406.06 


6- 


— 


30 Hydra,. . . 


493.86 


4.- 


— 



The periods given above, as well as the 
amount of variations, are the mean or average 
ones — not the average of observations merely, 
supposing these to vary through unavoidable 
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error, but of actual variations in the pheno- 
mena. In several cases, the changes in the 
star differ from its specified mean or average, 
by two magnitudes, and, in time, by a tenth 
of the whole period. Neither must it be sup- 
posed that the change is regular — the star 
passing from its least to its greatest light, by 
marked gradations ; for, while one law seems 
to prevail with them all, viz. that they pass 
from their epoch of least light to that of their 
greatest, in considerably less time than from 
their greatest to their least, they are all sub- 
ject to minor irregularities, which are infinitely 
perplexing. With regard, for instance, to 
Algol, whose period, at present, is exactly 2 
days, 20 hours, 48 minutes, 58 seconds, we 
have reason to believe that, in former times, 
the variation occupied a somewhat longer du- 
ration. During the greater part of this period 
the star is unchanged, and of a weak second 
magnitude. When it begins to decrease, it 
sinks down, in between three and four hours, 
to the fourth magnitude, remaining in thia 
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state about a quarter of an hour ; and then 
increases again to the second magnitude, in 
between three and four hours — changing its 
brightness very rapidly (according to Arago) 
as it passes through the third magnitude. The 
Star ^ Lyrae, whose period is thirteen days, 
exhibits variations still more puzzling, but 
which seem by no means peculiar to it For 
instance, it has two maxima and two minima 
in each period — ^attaining, in both maxima, 
about the same magnitude of 3.4 ; but in the 
one minimum sinking to 4.5, while in the other 
it does not go below 4.3. 

No explanation hitherto proposed can be 
received as accounting, satisfactorily, for these 
phenomena. It has been said, that these stars 
may be discs and not spheres, and that they 
now present their faces, and again their sides, 
or edges, to the earth ; but the idea wholly 
contradicts any possible operation of the law 
of gravity. Secondly, we have had the suppo- 
sition of dark planets revolving around them 
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and intercepting part of their light ; but this 
would require planets so large, that the stars 
themselves would not balance them ; but must 
have visible motions of their own around the 
centre of gravity of their system — so as, in 
fact, to appear as double stars ; their attendant 
only being opaque^ as Bessel has recently sup- 
posed with regard to Sirius and Procyon. The 
third explanation is, that they rotate on their 
axes, and present to us alternately dark and 
bright sides. Now, although — so long as the 
aspects of the Nebulae taught us to conceive 
that rotation may belong essentially to all 
stellar formations — we might be inclined to 
overlook minor objections, it is undoubted, 
since we are obliged to seek the explanation 
of the phenomenon from itself alone, that we 
are not in a position to reconcile its phases 
with this notion. The strange starts in the 
variation of the light above enumerated^ can 
scarcely be reconciled with any thing that ro- 
tation would produce ; but what is of much 
more moment as an objection, is the apparent 
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variation of the period of rotation — as this cha- 
racter of all orbs we know, is unquestionably 
the most steadfast I agree with Aroelander 
of Bonn, that, looking at these singular facts 
in an isolated manner, the time has not come 
in which we should prepare to frame a theory. 
The minute changes characterising them have 
been too little studied and discussed. If even 
one star — Algol, for instance — ^had been so 
sedulously followed in its variations, that we 
could draw out a curve of Light corresponding 
to every five minutes' interval during its period, 
a ground would be Isud on which conjectures 
might be founded. Most cordially do I join 
in the wishes and aspirations of this excellent 
observer — " If we desire to discover what those 
powers are which announce themselves from 
immeasurable distances, in a manner so pecu- 
liar, we must first ascertain what words they 
address to the Earth in their own emphatic 
language. I think it likely that this pheno- 
menon, so little noticed, and still so much un- 
known, is one of very wide significance — pro- 
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bably indicating some conditions under which 
all the stars hold their existence ; and assu- 
redly, standing as we do, the rejoicing inheritors 
of the toils of ages in other fields of this rich 
domain — gratefully contemplating, in our rich 
and wondrous acquirements, the results of the 
labours of Hipparchus and Ptolemy, of Coper- 
nicus and Galileo, of Kepler, Newton, Her- 
schel, and Laplace — it is not ours to be deter- 
red from the attempt to begin, or to advance 
even slightly, a new branch of knowledge, 
merely because we cannot finish it, but must 
leave our imperfect thoughts to be enlarged 
and corrected, and to become fixed science in 
another age. At present, let us garner well 
the facts respecting these most puzzling vari- 
able stars ; and for them too, there will one day 
arise a Copernicus and a Kepler ; and a New- 
ton will not be wanting once more to show 
forth that here also, amidst seeming confusion, 
simplicity reigns. It may appear bold to en- 
tertain such hopes, whilst we are only begin- 
ning to unravel what is so full of complexity ; 
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the time of Galileo, that there is a class of 
stars evincing peculiar proximity, and there- 
fore probably indicating system and common 
motion. The more remarkable of these bodies 
are so close, that they cannot be separated by 
the naked eye, but appear as single stars, 
until analysed and divided by good telescopes. 
For the most part, they are exceedingly beau- 
tiful : and some idea of their variety in size 
and relative distance may be obtained from 
the wood-cuts opposite, where the following 
eleven are supposed to be seen through the 
same telescope. 
* Fiff. 1. Castor. 



2. 


y ViRGINIS. 


3. 


MiZAR. 


4. 


a HeRCULIS. 


6. 


a Arietis. 


6. 


y ANDROHEDiB. 


7. 


RiOEL. 


& 


7 Arietis. 


9. 


Polaris. 


10. 


Star in Canes Venatici 


11. 


Vega. 



* The figures are supposed to begin at the top of the 
Plate, and to move from the left hand to the right. 
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To these singular objects — when, however, 
comparatively few of them were known — Sir 
William Herschel happened to give especial 
attention, about the close of last century, 
in the hope of resolving, by their means, the 
problem which proposes to determine the dis- 
tances of the stars, by noting the amount of 
their apparent displacement, when viewed 
from opposite ends of the Earth's orbit. At 
that time the unusual apparent proximity of 
such bodies was supposed to involve nothing 
peculiar, and merely to indicate that they lie 
in almost the same visual line^ or that their 
proximity is optical only, and not real ; one star 
being imagined far behind the other, and divi- 
ded from it by not less than the wonted inter- 
val, — but seen in union with it, because the 
two are in very nearly the same direction. In 
his earlier papers Herschel assented to this 
hypothesis; but when his telescope revealed 
to him that such stars exceed in number every 
previous anticipation, he d'scerned its fallacy, 
and foreboded a significancy in them far more 



hersghel's second view. 129 

profound, which he afterwards evolved by a 
process of ratiocinative observation of the 
most pregnant kind, which is still one of 
our most brilliant examples of philosophic 
inquiry into the remote unknown. I shall 
best lay the whole of this great subject before 
my reader, by arranging it into different arti- 
cles; and, in the first place, let me survey 
our reasons for believing that the frequency of 
the occurrence of such objects does indicate 
some physical peculiarity — some new fact in 
the Higher Astronomy. 

1. The argument I am to use may be 
familiarly illustrated as follows. Suppose a 
number of peas were thrown at random on a 
chess-board, what would you expect? Cer- 
tainly, that they should be found occupying 
irregular or random positions: and if, con- 
trary to this, they were, in far more than ave- 
rage numbers, arranged by twos on each 
square, it would be a most natural inference 
that here there was no random scattering ; 
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for the excessive prevalence of the binary 
arrangement would indicate forethought, de- 
sign, system. This inference is so direct and 
urgent, that we unhesitatingly act on similar 
considerations in the conduct of life ; and its 
applicability to stellar phenomena will be at 
once apparent Supposing our sun placed in 
the centre of the starry sphere, the other stars 
may be conceived arranged around him in 
zones^ or shells^ whose distances from that Orb 
are indicated by the relative magnitudes of 
the stars. Within zone 1, for instance, stars 
of the first magnitude may be fancied to lie, 
and those of the third within the sphere 3. 
Now, on the hypothesis that the stars in these 
two spheres are scattered at random, or dis- 
tributed almost equally in space, it may easily 
be calculated how often a star of the third 
magnitude should appear so closely behind a 
star of the first, so that the two would seem, 
to the naked eye, almost to coalesce, and thus 
to form a double star. The question as to 
the probable frequency of such coalitions is 
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manifestly a mathematical one, and resolvable 
by a strict process. If, then, we find no more 
than what that process would incline us to 
expect, we shall be led to no further conjec- 
ture regarding the stellar systems ; but if, on 
the contrary, that number is far exceeded by 
the reality, we must be startled by the presence 
of a phenomenon not to be explained by the 
circumstance of one star lying closely behind 
the other ; for the excess of this number over 
the calculated optical coalitions, compels us 
to infer a new law — some arrangement 
among classes of stars, distinguished in all 
likelihood by characters formerly unknown, 
and of which this unexpected proximity is the 
external index. 

A tolerably accurate general notion of the 
nature of my argument may perhaps be ob- 
tained from this brief explanation ; but, to 
render it thoroughly palpable, as well as to show 
the probable extent of the field to which the 
discovery thus opening introduces us, I shall 
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produce a few tables from the great work by 
Struve. They represent the actual numbers 
of stars found in close proximity, and contrast 
them with the very few which calculation 
shows to be expected if only optically con- 
joined. 

Let me premise two explanatory remarks. 
1. It is necessary to attain some notion, more 
or less distinct, of the size or value of the 
small quantities of which I am to speak. If 
the whole circuit of the heavens were divided 
into 360 equal parts, each of these parts would 
be termed a degree. If one of these degrees 
were subdivided into 60 equal parts, each of 
these parts would be what is termed a minute ; 
and if a minute were again subdivided into 60 
equal parts, each of these very small parts 
would be a second. Now, the distances we 
have to deal with are expressed in seconds, 
and they are so small that it will cost my 
reader no little diflSculty to apprehend their 
real or comparative sizes. One fact may assist 
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him. The diameter or breadth of the sun is 
nearly 2000 seconds, so that if we suppose 
that breadth, as it appears to the eye, to be 
divided into 2000 equal parts, one of these 
parts will be about the size of one second, two 
of them that of two seconds, &c.* 2. For the 
sake of convenience, the approximate or con- 
joint stars are divided into orders^ determined 
by the distance of their constituents. The 
first eight orders include all bodies within 32 
seconds of each other, i. e. not separated from 
each other by so much as the apparent breadth 
or diameter of the planet Jupiter. These are 
essentially double stars, i. e. they appear single 
to the naked eye, nor can the nearest of them 
be separated without the aid of the finest tele- 
scope that art has yet produced. — The subse- 
quent tables will now, I hope, be understood 
without diflBculty. The one first presented, 
contains all the double stars from the Pole to 

* Degrees^ imnutes, and seconds, are usually written 
symbolically. Thus 10® 11' 12", signifies ten degrees^ 
eleven minutes, twelve seconds. 
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15® south of the Equator, in which neither 
constituent is very much less than the least we 
can discern with the naked eye ; they should 
be easily seen, at all events, with a good com- 
mon telescope. From the care bestowed in 
the suivey, this list must include nearly the 
whole of such objects in these regions of the 
Heavens. 



TABLE I. 



Orders. 


Distances. 


Numbers pro- 
bab y only op- 
tically within 
the distance. 


Numbers, 
observed. 


Difference of 
the two form- 
er Cols, show- 
ing the No. of 
really approx. 
imate stars. 


I. 

II. 

III. 

IV. 

V. 

VI. 

VIL 

VIIL 


0"to 1" 

1 to 2 

2 to 4 
4 to 8 
8 to 12 

12 to 16 
16 to 24 
24 to 32 


.05 

.14 

.56 

2.24 

3.73 

5.23 

14.94 

20.91 


62 

116 

133 

170 

54 

52 

54 

52 


62 

116 

132 

128 

50 

47 

39 

31 


Sums, 


48 


653 


505 
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How emphatically this table intimates that 
these double stars are, as Herschel so soon sus- 
pected, peculiar and most interesting pheno- 
mena ! So far from the principle that these 
conjunct bodies are only optically double — i. e. 
that they appear near, because of the sameness 
of the directions in which they lie — so far from 
that principle being able to explain the whole 
existing arrangements, it accounts, as the table 
shows, for the proximity of no more than 48 
sets out of 653 — leaving 605 to be explained 
by some other law, and to stand forth — as 
they impressively did to the mind of our philo- 
sophic astronomer — the indices of unknown 
and profound design ! The next table refers 
to stars whose small companions are of much 
less magnitude, and of course only includes 
those of which we have already complete lists. 
The distances corresponding with the orders 
are the same as above. 



\ 
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TABLE II. 



Orders. 


Numbers 
optically 
double. 


Numbers 
observed. 


Numbers 

reaUy 

double. 


I. 

II. 
III. 
IV. 

V. 


1 

3 

11 

43 

71 


16 

82 

176 

214 

124 


16 

79 

165 

171 

36 


Sums, 


129 


612 


483 



In other words, of 612 conjunctions among 
the smaller and more numerous stars, there 
are 483 unaccounted for by the notion that 
the proximity only indicates that one star is 
far behind another. Struve, in the introduc- 
tion to the Catalogue referred to, has pursued 
the inquiry to its apparent limits — i. e. until 
he reaches the distance at which the probabi- 
lity of the conjunction being solely optical^ un- 
doubtedly prevails. The following table, con- 
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taining complete lists of the brighter stars only, 
gives his conclusions. 



Orders. 




Numbers pro- 
bably opti. 
caUy related. 


Numbers 
observed. 


Numbers 
physically 
related. 


IX 

X. 

XI. 
XIL 

xin. 


32" to 60" 

60 to 120 

120 to 300 

300 to 600 

600 to 900 


1.636 
6.439 
7.74 
27.66 
21.60 


15 
15 
17 
38 
25 


13 

9 

9 

10 

3.5 


Sums, 


65 


110 


44 



It cannot fail to be noticed, that the number 
of stars optically related is here much larger 
than in the former table ; and in order XIII. 
nearly the whole are related optically, thus 
evincing that the limit 15' or 900*^ approaches 
to the usual or average interval of celestial 
space between independent stars of those 
magnitudes. The result of the whole may be 
briefly stated : — In reference to stars not smaller 
than the least tee see toitli the naked eye, there is a 
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possibility of the existence of a certain unexplained 
connexion or relationship wherever the distance 
is within 15', or about half t?ie diameter or 
breadth of the sun ; when the distance is less than 
5' or one-sixth of the breadth of the sun, the 
probability of such a connexion is very consider- 
abky and in almost every instance^ whether the 
stars be large or small, where the distance is less 
than 30", that connexion may be predicated with 
an approach to certainty as near as can be at- 
tained on subjects so speculative. If the word 
speculative is rightly interpreted hy fanciful or 
hypothetical^ I am in error in thus using it ; for 
the foregoing conclusions are as sound and 
warranted as if they rested on a long induc- 
tion of actual and known connexions. The 
character of the specific connexion we may not, 
on any grounds I have yet unfolded, venture 
to assign; but, that a connexion exists, far 
spreading and memorable, constituting an im- 
portant feature among the complex arrange- 
ments of our firmament — is sustained by that 
maxim, which is at the root of all philosophy. 
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that Nature is not capricious, and that ana- 
logies or correspondences steadfastly indicate 
some Law, real though unrevealed. It is from 
the confidence with which he rests on this 
belief — one inseparable from his being — that 
the true Philosopher derives his powers as a 
Seer. The analogy or group of collocated 
events, is the bud of mighty truth, whose 
growth or fulness he descries from afar, and 
proclaims in words of prophecy its approaching 
advent 

2. The force of considerations like the fore- 
going was not lost upon Herschel. Of all men 
— with perhaps one exception — who ever ad- 
ventured into unknown regions of the Heavens, 
this great Inquirer was most deeply penetrated 
with an enduring conviction of the all-preval- 
ence of Law, whose characters were first indi- 
cated by "collocations;" and he evinced a 
marvellous quickness and solidity in interpret- 
ing the remotest hints; a feature — a single 
line was enough, and he divined the outline 
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of the portrait Rising in the present instance 
to the utmost height of justifiable speculation, 
he proceeded to the next step in the bold in- 
duction, viz. to the question, as to the nature 
of the bond or union between these singular 
bodies ; inquiring whether gravity^ a law al- 
ready known, would not account for the con- 
nexion which seemed established, and whether 
in such a case the Suns would not, like our 
planets about their Central Luminary, revolve 
around each other in definite orbits ? Herschel, 
however, was too sound a philosopher to be 
withdrawn, even by the fascinations of so bril- 
liant a conjecture, from that laborious path 
which alone can guide to truth ; and at the 
same moment at which he threw out his ideas, 
he urged Astronomers to confirm or disprove 
them by observation, exhibiting labours of his 
own by which, if extended and repeated after 
long intervals, all mystery would be withdrawn 
from these singular bodies. Nor did he sum- 
mon unwilling labourers. I can compare the 
sensation occasioned in the astronomical world 
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by these bold views only to the exriternent 
diffused through Europe when Columbus dis- 
covered in the Far West, new and mighty 
Continents resting amid the formerly void and 
mysterious Ocean. To follow up Herschel's 
examinations has constituted the chief ambi- 
tion of observers from that time until now. 
Observatories, with gorgeous appliances, have 
been carefully suited to that specific purpose; 
and many private observers have, with their 
utmost means, toiled in the same walk. Be- 
fore the close of his earthly honours, the 
veteran had himself accomplished the mea- 
surements, that is, had fixed the places of 
above 500 double stars. In 1824, Sir James 
South and Sir John Herschel produced a 
catalogue of 380 stars, whose distances and 
angles of position they had jointly fixed with 
admirable precision. South followed it up 
by a distinct catalogue of 480-; and Herschel, 
now also observing apart, has completed a 
list of upwards of 3300 of such determinations. 
Inferior to none, however, is M. Struve of 



Poulkova, who, aided by that noble instrument, 
the Dorpat Equatorial of Frauenhofer, first 
analysed and afterwards measured the positions 
of nearly 3000 double stars, with a precision 
that cannot be surpassed. His last work is in- 
deed at once the latest and the classical work on 
the subject of the motions referred to. These 
catalogues, however, do not reach farther than 
15® south of the Equator ; but this has now 
also been explored, and another fruit of that 
memorable expedition, to which I have al- 
ready alluded, is the discovery there, of 
upwards of two thousand more of these ob- 
jects. Nothing was known, previous to Sir 
John HerscheFs voyage to the Cape, concern- 
ing the double systems of that vast celestial 
space, except through a small catalogue by 
Mr DuNLOP of Paramatta. Allusion to this 
remote Observatory forbids me to pass the 
name of its founder — himself an able and la- 
borious observer — Sir Thomas Mackdougal 
Brisbane, through whose munificence it was 
established, and British science made coexten- 



THE MODE OF OBSERVING 



143 



sive with British dominion. Gracefully does 
the laurel due to such actions adorn the green 
autumn of life ! 



The mode by which astronomers examine 
and record the relative positions of stars pre- 
sumed to be connected, so that they may be 
compared with distant records made at other 
epochs, is extremely simple. Suppose that a 
circle with cross diameters, such as the fol- 



4rfidi9^ 




lowing, were placed in the eye-piece of a tele- 
scope, that is, so placed, that both it and the 
stars should be visible at one and the same 
time. Suppose also that its circumference 
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were divided into 360 equal parts, viz. degrees, 
beginning at 0^ and passing through 90**, 
180^ 270«, to 360% or 0% again, and let the 
reckoning proceed without interruption to 
450% 540% 630% &c. &c Now, if one of 
the associated stars be brought to the centre 
A of the cross lines, the other will lie some- 
where else. Suppose it to be at B, and draw 
a line through A and B to meet the circle in 
C ; this line will clearly cut off the part of the 
circle oetween 0% and C, which will contain a 
certain number of the equal parts spoken of: 
and if that number be known, the exact dis- 
tance of the point C from 0** , may be laid 
down in a chart or figure. If B should now 
change its place relatively to A, and, after a 
certain length of time, occupy the place B', 
this change would be immediately detected by 
the observer, who would find that the line AC 
through A and B, now cut off a greater num- 
ber of those equal parts, or a larger part 0**C 
of the circle than formerly. And thus, by 
noticing carefully the number of degrees, or of 
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equal parts of the circle cut oflF at all times by 
the line through the centre of the two stars, 
their changes of position — if such they were 
— might be clearly ascertained. The distances 
of the stars, that is the lines AB,AB', might 
also be carefully measured, and their variations 
recorded. To eflTect such measurements re- 
quires the finest instruments ; but art is now 
fully equal to the task of producing them. 
The error of the instrument is very rarely so 
great as the error of the observer in using it 

The instance of $ Urs^ Majoris will illus- 
trate the method of observing now explained, 
and exhibit an a.ct\xal pro^fress in an associated 
star. The table opposite presents the distances 
of its two stars, measured at different epochs, 
their angles of position, i. e, the quantity of the 
circle from 0°, cut off by the line joining their 
centres at the several epochs, — and the names 
of the observers. We shall experience little 
difficulty in drawing from it the proper and 

suitable inference. 

K 
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f URS^. 



e uRs^ 



Epoch. 


Portions. 


Distance. 


Observers. 


1781.97* 


603*^.47' 


... 


Sir W. Herschel. 


1802.09 


457 .31 


.. 


. 


Do. 


1809.08 


452 .38 


.. 


. 


Do. 


1819.10 


284 .33 


r 


56 


Struve. 


1820.13 


276 .21 


. 


. 


Do, 


1821 13 


263 .48 


. 


. 


Do, 


1822.08 


262 .39 


• 


. 


Do. 


1823.29 


258 .27 


2 


81 


South and HerscheL 


1825.22 


244 .32 


. 


. 


South. 


1826 26 


... 


2 


44 


Do. 


1826.20 


238 .75 




74 


Struve. 


1827.27 


228 .27 




71 


Do. 


1829.35 


213 .69 




67 


Do. 


1831.44 


203 .82 




70 


Do. 


1832 41 


195 .80 




75 


Do. 


1833.38 


188 .24 




.69 


Do. 


1834.44 


184 .10 




87 


Do. 


1836.41 


180 .18 




.76 


Do. 


1836.44 


171 .20 




97 


Do. 



* The decimal places after the year, indicate the timt of 
the year, or the date the observation was made. For 
instance, 1838.6 would signify the exact middle of the 
year 1838. And so of the other parts. 
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The recorded distances of the two stars are 
ambiguous, and perhaps contradictory; but 
they vary within limits so extremely narrow, 
that much may be referred to the error of 
observation. The change of the angles of 
position, however, is manifest; and, as the 
foregoing remarks evince, these enable us to 
ascertain how the two stars were placed with 
regard to each other at their respective epochs. 
Without farther reference to tiresome minutiae, 
I shall express these changes to the eye. The 
following three lines contain a representation 
of the positions of the two stars, as indicated 



#r # 



X 



148 THE REVOLUTION OP THE SMALLER 



L 



by the previous table, at certain successive 
epochs. Observe how the smaller star gra- 
dually moves round the other in an orbit! 
Can any one, on looking at this diagram, doubt 
concerning the motion of these orbs ? Nor is 
g Ursae singular. The diagram now produced 
represents the positions of the two stars in 
Castor, which, indeed, are found to vary much 

>% ^# r# 



# ^ i 

more slowly, but they equally indicate a grand 
motion of revolution. Lastly, observe the 
following pictorial record of the changes of y 
Virginis ; — it affords evidence no less emphatic 

of an alteration of place, intimating orbitual 
motion ; although the question as to period is 
found to contain some puzzling elements. 
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Who can look, even cursorily, at these dia- 
grams, without being satisfied of that mar^^ 
vellous truth, which all recent astronomy 
has confirmed ? I know it requires no 
trifling amount of evidence to induce us to 
accept a phenomenon so novel and so wonder* 
ful. If aught in the universe were a land- 
mark, it surely might be supposed to be those 
stars infinitely remote, deep in peaceful in- 
finity, and undisturbed by the commotions of 
earth ;— No ! neither have these a fixed place ; 
they also are governed by the omnipotent Or- 
dinance of Activity ; and partake, amid their 
apparently profound repose, of that course of 
change to which all the universe is subject, 
and which presents to the meditative eye the 
mightiest shows of Being as only transitory- 
phases of some scheme of unresting and stu- 
pendous evolution ! 

But perhaps I press too early to my conclu- 
sion. Before accepting the truth indicated, 
viz. that stars, physically connected, are re- 
volving systems, it may seem reasonable to 
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inquire, whether the eases just instanced are 
not mere peculiarities ; or in how many of such 
stars these motions have been recognised ^ I 
again reply, from the pages of M. Struve. 
The following Table presents the whole double 
stars whose existence this laborious observer 
has detected, arranged according to their or- 
ders ; and the subsequent columns contain the 
number which have evinced the certainty of a 
mutual relation, by the fact of undoubted 

change. 

TABLE III. 



z_ 



Order. 


Number 

of double 

stars in 

each order. 


Number of Stars in 
which 


Sum of 
Changes. 


Change Change 
is cer- is pro- 
tain, bable. 

1 


Change 
is sus- 
pected. 


1. 
II. 
III. 

IV. 

V-VI. 

VII.-VIII. 


91 
314 
535 
582 
683 
635 


Id 

10 
12 

7 
7 
9 


4 
6 
5 
9 
9 
6 


8 
5 
12 
14 
14 
18 


15 
15 
19 
17 
17 
18 


Sums, . 


2640 


58 


39 


66 


101 
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The last column is made up, not by taking 
the sum of the three preceding it, but by adding 
to the third co\\imxiiihdX proportion of the fourth 
and fifth in which change may safely be as- 
sumed. Struve so estimates these observations, 
that six out of ten in the fourth column, and 
only three out of ten in the fifth, can be 
assumed as actual changes. One hundred 
and one stars out of 2640, are thus all that 
have yet yielded the secret of the mode of 
their connexion; although our arguments, from 
their proximity, establish it as indubitable, 
that in the immense majority of that large 
number, connexion must exist. But, seeing 
that the date of observation is only as of yes- 
terday, let us not repine at the fewness of the 
motions ascertained, so much as rejoice that a 
sure promise remains to stimulate the ardour 
and reward the industry of inquirers. It is 
only about fifty years since measurements of 
this kind were first undertaken — not more 
than forty years since the probability of or- 
bitual motion among the suns of space was 
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ascertained by Sir William Herschel; and 
then, how slow are many of these motions, 
how rare and recent the instruments capable 
of following their eyanescent variations, how 
" envious," too, are the " clouds " of man's 
too intimate knowledge of the heavens ? But 
notwithstanding every obstacle, we have a right 
to the highest hopes. Not one year can pass 
without adding some new systems to our cata- 
logue ; and long before the lapse of a century, 
perhaps, the motions of few of these 2640 ob- 
jects shall have escaped the vigilance of the 
telescope. 

The fair mode, however, of estimating what 
we may expect in this matter, and of judging 
how far we are entitled even now to generalise 
the foregoing conclusion, is — ^not by comparing 
the number of bodies known to move, with 
the known number of double stars — but by 
inquiring how many of these systems, which 
have been watched and measured during any 
considerable number of years, have been ascer- 



mSTANGES TO BE ANTICIPATED. 



153 



tained to change their position. Now, the 
brighter stars observed by Herschel, i. e. those 
stars whose measurements were taken at the 
earlier periods, exhibit the changes indicated 
m the subjoined table* 

TABLE IV. 



Order. 


Number of 
brighter 
stars ob. 
served by 
Herschel. 


Number of Stars in 
which 


Sum of 
Changes. 


Change 
is cer- 
tain. 


Change 
is pro- 
bable. 


Change 

is BUS. 

pected. 


I. 

II. 

III. 

IV. 

V.-VI. 

VII.-VIIL 


10 
19 
42 
44 
34 
28 


8 
7 
9 
6 
2 
3 



4 
4 
6 
6 
3 


1 
2 
9 
7 
7 
7 


8.3 
10.0 
14.1 
11.1 

7.7 
6.7 


Sums> . 


177 


35 


22 


83 


68.1 



This table should settle all doubts. It shows 
no less than 58 established systems in a list of 
177, which perhaps intimates the proportion 
of the foregoing 2640, or 880 systems, as the 
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least number we may expect to find established 
at the end of the next fifty years; for in 
Hersehel's stars there is nothing peculiar, and 
telescopes are about to be applied to the 
heavens, which must bring the smallest bodies, 
whose positions are now recorded, within the 
class of bright stars. 

— The expected fact then is not now to be 
disputed ; and yet how wonderful is it ! and 
how wide the field of contemplation opened by 
these brilliant discoveries ! How strange the 
notion of those mighty orbs — those master lu- 
minaries — rolling around each other as a small 
planet revolves around our sun ! Are those 
revolving suns also accompanied by planets ? 
— planets with double suns — obeying perhaps 
both, and drawing from both, light and the 
conditions of their wonderful Ufe ! It is when 
one goes into regions so new and remote that 
the character of the universe, in its majesty 
and infinite variety, appears in its most striking 
attributes. In search of magnificence, it is true. 
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we need not wander far, — witness the fields 
which encircle our homes, the blade of the mo- 
dest grass which adorns them ; but those hea- 
vens are/re^A, and familiarity has not left its 
foot-print on their untrodden floor. In the 
silence of midnight, that noble curtain stretch- 
ed out above me, and the idea present and im- 
pressive, of its great orbs obediently pursuing 
their stupendous paths, I confess there is a so- 
lemnity which sometimes falls upon the spirit, 
not unlike the feeling of the Prophet, when 
he heard that still small voice, and knew it to 
be the presence of God ! 

— Pausing, as we must, to think of all the 
meaning of a fact so remarkable, a great truth 
comes strikingly before our view. It is the 
known tendency of a mass of matter, on re- 
ceiving an impulse, to move straight on, in 
obedience to that impulse; and — as a sling 
when whirled round teaches one — a body can 
be made to move in a circle or other curve 
only by constraint, or by some attachment or at- 
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traction between it and the centre around which 
it revolves. Without such attachment) the 
body would escape, like the released stone, 
and dart through space; and it is therefore 
manifest, that as orbitual motion characterises 
the states, not of our planets merely, but of 
systems of double suns, so numerous and 
located in all parts of the firmament — some 
power must exist in matter, to draw other 
matter to itself, or some mysterious but strong 
affinity between the central orbs, and such as 
roll around them. Perhaps this affinity is 
universal — ^perhaps the grand phenomena we 
are viewing are mere ensamples of an Energy 
penetrating through Creation ? And so it is. 
Not only does one globe thus affect another 
and bind it within an orbit, but every particle 
of matter — even the evanescent grain on the 
sea-shore — is by the same sympathy associated 
with all else that exists ! Knowing this great 
truth, we can henceforth step through the 
Unseen, conscious that it contains no desert. 
Matter which is termed inert is there filling 
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space with its exhaustless activities, — that 
which is said to be dead, binds its neighbour 
to itself in indissoluble alliance: its sym- 
pathies and speech fill all Heaven's silence ! 



Possessed of so clear an intimation of the 
existence of this singular Power, we should 
now inquire in how far it may enable us to 
comprehend more complex arrangements : but 
there are a few points connected with the 
double stars, regarded as distinct phenomena, 
which have sufficient Interest to detain us a 
short time longer. 

1. My readers will doubtless be curious 
concerning the periods of the revolutions of 
these bodies, or the lengths of their great 
years : of course they vary exceedingly, and 
are confined within no limits yet known. 

The following four have completed their 
courses since observation began, and therefore 
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present epochs, regarding which there can be 
no mistake. 

q CoBONA revolves in 43 years. 

C Cancri . . . 64 . . 

^ Ubsa Majobis . . . 58 . . 

p Ophiuchi . . . 86 . . 

Generalising on the ground of the known 
character of the orbits of these stars, and after 
watching with critical assiduity the changes of 
three others, astronomers venture to assign 
also their periods : — viz. 

r Cob ON A revolves in 200 years. 

Castob, . . 253 . . (737 ?) 
y ViBGiNis . . 143 . . (632 ?) 

Of such periods and orbits the course of 
discovery will doubtless greatly enlarge our 
knowledge; though perhaps there may be 
sufficient similarity in most of them to render 
them in a great manner devoid of individual 
interest: but from this we must except two 
classes of stars which promise to afford subject 
of very attractive contemplation. Struvb 
correctly remarks, that of all his Orders, the 
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first is that in which rapid discovery may be 
most confidently expected, because it is only 
by telescopes now coming into use for the first 
time, that stars so very close can be decom- 
posed or measured with requisite accuracy; 
and it is exceedingly probable that many very 
close pairs will yet manifest revolutions of 
much shorter period than even that of ti 
Coronse. Struve's own work has laid the 
foundation for large advances in this field : it 
has already afibrded ground of conjecture that 
^ Herculis, 42 Comae Berenices, 7 Coronae, 
and r Ophiuchi, have very brief periods. 
While referring to these indications of rapid 
and restless activity among the more majestic 
bodies of our firmament, the Astronomer ex- 
presses his pious gratitude that he has had 
patience and vigour for the pursuit of them, 
and that his eyesight is unimpaired. It will 
be the universal wish of Europe that in the 
labours of the splendid Observatory, on the 
care of which he nas entered, these blessings 
be preserved to him ; and that the fates of 
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Uraniburg never darken the history of this 
second instance of the noblest institution the 
world has seen — dedicated to Astronomy by 
Royal munificence ! * — The second class I allude 
to as affording results of singular interest, lies 
at the opposite extremity of the scale of Orders. 
I have shown that stars so far separated as 
15' or 900" from each other, are still within 
the suspicious distance, i. e. that probably a 
few pairs so situated are physically connected 
and form systems. This information is of it- 
self so vague, that perhaps few observers 
would be disposed to watch and measure all 
such stars, in the hope of detecting these few; 
but fortunately another principle enables us to 
select the actual pairsj to point out many 
specific sets, of whose connexion we are cer- 
tain, although their motions are yet unrevealed. 
The principle is this: — A great many stars 

* This great EstabUshment has now been in full acti* 
yity for several years : and a full account of its equip- 
ment and proposed destinations has been given to the 
world by Struve himself, in an elaborate and very 
splendid quarto volume. 
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have what are termed proper motions in space, 
i. e. they seem slowly shifting their places in 
the sky, moving regularly onwards by small 
annual quantities (quantities which vary with 
the stars) in what as yet appear straight lines, 
but which, doubtless, are portions of vast 
curves. It happens that amid all this variety 
of motion, both the constituents of a great 
number of stars optically connected, partake 
equally of such motions ; that is, the one star 
moves annually in the same direction as the 
other, and by precisely the same quantity: 
and how infinitely small — how inappreciable 
is the probability that they would do this were 
they only optically connected ! True, Stars 
may exist separated from each other by gulfs 
of space, which have proper motions that 
would appear the same when viewed from the 
Earth; but considering the immense variety 
of these motions — how trifling the chance of 
pairs of such objects, being frequently found 
nearly in the same line ! This chance, rightly 
estimated, is much smaller than that which de- 
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pends upon the mere position of the stars ; 
and the conclusion is inevitable, that when an 
identity of proper motion is detected, these 
two stars — suspicious on other grounds — are 
certainly connected physically : their union in a 
system being the cause of the identity of their 
proper motion. Now, a considerable number, 
far separated from each other, are in this way 
demonstrated to be systems ; among which I 
distinguish the following : — 



Castor, and a third ) constituents distant 72 seconds, 
small star, V 

40 Ebidani, . . 84 . 

Reoulus, . . 180 

i and 6 Ltbje, . . 210 

fi and fli Taubi, . . 336 . 

36 Ophiuchi and / pj^q 

30 ScoRPii, ) ' 

MizAB and Alcob. . . 720 



Between these two last stars, Mizar (^ 
Ursae Majoris) and Alcor, a small star of the 
8th magnitude is interjacent, which does not 
partake of their proper motion. It is impos- 
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sible to reflect on systems constituted by orbs 
so far apart, without an emotion of wonder at 
the periods which must be occupied in their 
revolutions. If r Ophiuchi, or ^ Herculis, 
surprise us by their rapidity, and consequent 
restless activities, systems like the foregoing 
astonish by the durations through which they 
hurry the imagination. Observation, of course, 
can alone determine their actual periods, but 
by a simple calculation we may reach an idea 
of what they are. By the laws of motion we 
can estimate what would be the period of any 
star whose present period and distance we 
know, were its constituents as far asunder as 
these others are. Taking p Ophiuchi as our 
standard, whose present period is 80 years, 
and its distance 4^.33, we find that if its two 
stars were separated as far as those in 40 
Eridani, their period would occupy more than 
7000 years ; and that, were they at the dis- 
tance of Mizar and Alcor, it would stretch 
over no less than 190,000 years 1 Such, then, 
or some such, is the period in which Mizar 
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revolves around Alcor — a period which is the 
unit^ the migle year^ of that stupendous sys- 
tem ! Our small units, one hundred and 
ninety thousand of which are thus compressed 
into one single unit of a vast system, may 
serve to reckon the days and months of hu- 
man life — the duration of royal houses — the 
periods of empire : — to measure the surface- 
changes even of our own globe, they have 
been found inadequate — how, then, shall we 
extend them to the skies, and attempt to read, 
by their puny aid, those celestial annals, 
which must be divided according to numbers 
of their own ! 

2. The periods of some of these systems 
being ascertained, it is not unwarrantable to 
ask, whether we know any thing of their 
actual distances from each other, or of their 
masses^ i, e. of the sizes of those majestic 
bodies compared with our Sun? The com- 
parative distances of a number of pairs of 
stars may be ascertained, with some accuracy. 
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by means of the following considerations : — 
It is a remarkable fact, that the greater num^ 
ber of changes are observed in double systems 
belonging to the first orders : — the very first 
order, which includes objects whose consti- 
tuents are no farther separated than one 
second, yielding 8.3 systems out of 10. This 
fact can be accounted for only on the suppo- 
sition, that the stars apparently nearest move 
with the greatest velocities^ and that the velocity 
diminishes and becomes more difficult of de- 
tection as the apparent distance increases; 
and, inasmuch as the planets actually nearest 
the sun move with much greater rapidity 
than those more remote, we infer that the 
pairs of stars which seem to be nearest, in the 
main are so ; and that, with a few exceptions, 
their comparative proximity is not owing to 
their remoteness from our Sun. Struve deems 
the truth now announced of great importance, 
and he has embodied it in the following pro- 
position : — " The division of the double stars 
into orders, according to their mean distances, 
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does not rest on mere appearances. Stars oj 
the first order, distant from each other fr<ym 
to 1*, are generally those whose actual 
linear distances from each other are the lea^t; 
and the same holds good in the case of the 
oilier orders. Wherefore, tlie nearer the stars 
appear to each other, the more intense is the 
action of gravity by which they are retained 
in conjunction, the more swiftly do they move 
in orbits around the centre of gravity, and tlie 
shorter are the periods of their revolutions" 

But such approximate reasoning is not 
wholly satisfactory ; for it gives us no notion, 
either of the actual sizes of the orbits of these 
stars, or of the globes themselves. Happily 
this very arduous inquiry is already being 
undertaken. If the distances of these stars 
from us were ascertained, it is clear that we 
could readily convert their apparent distances 
from each other into miles, and ascertain 
many other characteristics : and in regard of 
three stars, one in the Southern, and two in 
the Northern Hemisphere, this hitherto mys- 
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terious remoteness may now be held to be 
determined. The possibility of the discovery 
of the parallax ♦ was first placed beyond doubt 
by the illustrious Bessel, who^ by a series of 
micrometric observations, never surpassed in 

* The word paraUax may be easily understood. Sup- 
pose A B, the diameter of the earth's orbit, and C a star. 




the apparent size of the orbit at the star, or the quantity 
by which the two lines C A and C B open, is termed the 
parallax of the star C. It will be easily seen, that the 
nearer the star is, the greater will this opening or paral- 
lax be — that at C, for instaiKse, is manifestly greater 
than that at C ; so that from the parallax the distance of 
the star may be discovered. It was thought until now 
that the stars had no parallax — t. e. that from their re- 
moteness, the earth's orbit would appear a mere point ; 
but we are at last entering on the course of specific de- 
terminations. 
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subtlety or science^ has shown, that this ele- 
ment for 61 Cygni — a double star in the 
Swan — is about one-third of a second. Kow 
the orbitual motions of these two stars are 
fully ascertained, and as Bessel's determina- 
tion proves them to be 657,700 farther from 
the earth than we from the Sun — a distance 
which Light, with its almost magical velocity, 
would consume more than ten years in tracing 
— it is also clear, that since the one star revolves 
around the other in 540 years, the diameter 
of its orbit must be nearly three times greater 
than that of our Uranus ; and hence, that the 
two stars taken together are not eqvxil in mass 
to the half of our Sun. Here, then, is indis- 
putable proof that the bodies which spangle the 
upper vault, difiFer as much in size as in other 
attributes : but, however striking the specula- 
tions which this variety might induce, we are 
involuntarily arrested by the discovery itself 
— that highest triumph of astronomical instru- 
ments, and for which all arts may be said to 
have hitherto toiled. In the same field, and 
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by similar methods, Struve has gained an- 
other laurel, having demonstrated that the 
brilliant a Lyrse has a parallax of only one- 
fourth of a second, and therefore sends to- 
wards us its splendour through an interval 
876,000 times more vast than that which 
divides us from the luminary of our own 
system : and Professor Henderson of Edin- 
burgh has just established, by the discussion 
of a series of observations (of a still more 
diflBcult kind in relation to this problem), 
begun prior to the labours either of Struve or 
Bessel, that the magnificent a Centauri of the 
South, has a parallax of an entire second^ and 
therefore is to be ranked as an object compa- 
ratively near to us. Contemplating this grand 
achievement — this first clear and undoubted 
passing of the barrier, that removed these 
heavens from the line of our surveyor, I 
cannot but adopt the recent words of Sir 
John Herschel : — " This is the greatest and 
most glorious triumph that practical as- 
tronomy has ever witnessed. Perhaps I 



170 SIR J. HERSCHEL CONCERNINa 

ought not to speak so strongly — perhaps 1 
should hold some reserve in favour of the bare 
possibility that it may be all an illusion — and 
that farther researches, as they have repeated- 
ly before, so may now fail to substantiate this 
noble result. But I confess myself unequal to 
such prudence under such excitement. Let 
us rather accept the joyful omens of the time, 
and trust that, as the barrier has begun to 
yield, it will speedily be eflFectually prostrated. 
Such truths are among the fairest flowers of 
civilisation : they justify the vast expenditure 
of time and talent which have led up to them ; 
they justify the language which men of science 
hold, or ought to hold, when they appeal to 
the governments of their respective countries 
for the liberal direction of the national means 
in furtherance of the great objects they pro- 
pose to accomplish. They enable them not 
only to hold out, but to redeem their promises, 
when they profess themselves productive lar- 
bourers in a higher and richer field than that 
of mere material and physical advantages. It 
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is, then, when they become (if I may venture 
on such a figure without irreverence) the mes- 
sengers from heaven to earth of such stupen- 
dous announcements as must strike every one 
who hears them with almost awful admiration, 
that they may claim to be listened to ; — when 
they repeat, in every variety of urgent instance, 
that these are not the last of such announce- 
ments which they shall have to communicate ; 
that there are yet behind, to search out and to 
declare, not only secrets of nature which shall 
increase the wealth or power of man, but truths 
which shall ennoble the age and country in 
which they are divulged, and, by dilating the 
intellect, react on the moral character of man- 
kind. Such truths are things quite as worthy 
of struggles and sacrifices as many of the ob- 
jects for which nations contend and exhaust 
their physical and moral energies and resources. 
They are gems of real and durable glory in 
the diadems of princes ; and conquests which, 
while they leave no tears behind them, con 
tinue for ever inalienable." 
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3. I have lingered not unwillingly among 
these interesting fields ; but the space already 
occupied warns me that it is fitting to close. 
One other point, however, connected with 
these pairs of suns, is so singular, that I anti- 
cipate my reader's pardon though I detain him 
a moment longer — I allude to their colour. It 
has long been observed that the stars shine 
with diflerent colours ; for the diversity is ap- 
parent to the naked eye. Among those of the 
first magnitude, for instance, Sirius, Vega, 
Altair, Spica, are white ; Aldebaran, Arcturus, 
Betelgueux, red; Capella and Procyon, yellow. 
In lesser stars the difierence is not so percep- 
tible to the eye, but the telescope exhibits it 
with equal distinctness. It is likewise far more 
striking in countries where the atmosphere is 
less humid and hazy than ours : in Syria, for 
instance, one star shines like an emerald, an- 
other as a ruby, and the whole heavens sparkle 
as with various gems. Now, this attribute of 
variety of colour distinguishes also the double 
stars, which, indeed, was to be expected; but 
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the association of these colours presents a new 
and remarkable phenomenon. Struve records 
that, in at least 104 binary systems, the two 
stars exhibit the complementary colours, that 
is, the colour of one constituent belongs to the 
red or least refrangible end of the spectrum, 
while that of the other belongs to the violet or 
most refrangible extremity — as if the entire 
spectrum had been divided into two parts, and 
distributed between the two companions. It 
has been supposed that this phenomenon is the 
mere eflTect of contrast, or of an optical delu- 
sion depending upon the well-known law, that 
when the eye has looked for a time on one 
bright light, it is inclined to clothe any smaller 
light near it with the opposite or complemen- 
tary colour, for the sake of relief. The expla- 
nation is plausible, but it will not stand testing. 
In the first place, the law, if true, ought to be 
universal : whereas we find many systems simi- 
lar in relative magnitudes to those wherein the 
contrast appears, in which both stars are yel- 
low, or, although of other colours, still both 
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belonging to the red end of the speetrum. Se- 
condly, if the blue or violet colour came from 
contrast, it ought to disappear when the yellow 
star is concealed. Now, Struve refers to the 
three stars composing 0* Cygni. The larger 
is of the fourth magnitude and very yellow^ 
while the others, which are of the fifth and 
sixth magnitude, are blue ; and though the first 
he hid^ these two preserve their blue colour. The 
double star ^ Cygni affords also an emphatic 
confirmation of the truth: indeed, I cannot 
see those stars blazing, one with its yellow, 
the other with its blue light, and encourage 
the optical hypothesis for one moment. The 
constituents of ^ Cygni are considerably apart, 
and may be divided by an ordinary telescope. 
By means of a thin slip of darkened brass or 
copper, hide the one star, and note the colour 
of the other. If the yellow star be hid, its 
companion loses nothing of its peculiar splen- 
dour ; and if one obscures the blue star, the 
other radiates precisely as before. Whatever 
the origin, then, of this mysterious power, on 
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the part of such binary stars, to divide the lights 
or however it may be connected with the pro- 
cess which brought these systems into being — 
no shadow of doubt of its reality remains. And 
think of the novelties, the peculiarities, which 
the existence of double and parti-coloured suns 
must cause to the planets encircling them ! 
" It may be easier suggested in words," says 
Sir John Herschel, " than conceived in imagi- 
nation, what a variety of illumination two stars 
— a red and a green, or a yellow and blue one, 
must aflford a planet circulating around either ; 
and what cheering contrasts and grateful vicis- 
situdes, a red and a green day, for instance, 
alternating with a white one, and with dark- 
ness, must arise from the presence or absence 
of one or other, or both, from the horizon !" 
All the products of the material constitution 
of this earth, the character of its living fami- 
lies, perhaps the action of its magnetic and 
other influences, are co-ordinated and adjusted 
to the regular succession of night and day, or 
to the supply and nature of our solar light. 
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No such families, then, none bearing other than 
remote analogies to ours, can exist in planets 
engirdling such double suns. They, too, are 
surely the abodes of beauty and harmony, but 
their features are hidden from man — perhaps 
for ever. And who, after all, would grieve 
although there be some enclosed spots — quie- 
tudes in Creation, which will be unexplored, 
unpenetrated for ever ; who that has felt the 
soft healing of Evening, can regret that, even 
in the intellectual world, there are regions into 
which faintness and weariness may sometimes 
flee, and take shelter and repose, away from 
the scorch and glare of oppressive light ! Sweet 
and inviting mysteries — among whose gentle 
shadows Hope and Fear, and all unnamed 
yearnings, tremblingly advance, and find or 
fashion for themselves images of purity, con- 
victions of immortality, vistas of a Life to 
come, through which the soul may wander 
freer and greater than now, " having gained 
the privilege by virtue !*' 
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CHAPTER yi. 

TRIPLE AND MORE INTRICATE COMBINATIONS. — 
LARGER GROUPS. — CONJECTURES RESPECTING 
THE FIRMAMENTAL CLUSTERS. 

III. 

Encouraged by the signal success which 
has attended our investigation of the binary 
arrangements, we advance cautiously, but 
without dread, to take cognisance of higher 
schemes. The arguments which induced Her- 
schel to pronounce on the connexion and 
motion of the constituents of the simpler 
systems, penetrate much farther, and inti- 
mate as a general law, that every apparent 

cluster or unusual aggregation of orbs must he 

M 
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systematic^ and probably united by peculiar re- 
lations. If it is unlikely that the principle of 
random scattering would produce numbers of 
close PAIRS, it is still more unlikely that 
TRIPLE or QUADRUPLE BODIES should Origi- 
nate in fortuitous optical positions : and, as a 
great principle has started into view, belong- 
ing probably to matter as a primal quality, 
its energy ought to be traceable through all 
these arrangements, — viz., in the existence of 
systems of revolution^ of varying complexity, 
and often of surpassing grandeur. Let me 
continue to detail what is known, by rising 
through the simpler orders. 

1. The occurrence of triple stars or of ap- 
proximate conjunctions of three^ is much rarer 
than that of pairs ; but there are sufficient 
numbers of these to justify a profound in- 
terest. Struve has specified 11 sets of bright 
triple stars, that is, of conjunctions of three 
bodies, within the space of 32", and none of 
which is too small to be seen with an ordinary 
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telescope (none being smaller than his eighth 
magnitude;) and, of these eleven^ the calcu- 
lation of probabilities will not permit us to 
suppose that more than one system owes its 
character to mere optical proximity. Systems 
of three suns, probably connected by the 
physical law of attraction, and therefore re- 
volving, perhaps, round their common centre, 
are thus at once brought upon the scene. In 
another list our astronomer records 57 more 
within the same distance of each other, but 
in which one attendant belongs to the class 
of smaller magnitudes, — a list containing like- 
wise, without doubt, many physical systems : 
and in a third series of 69 similar combi- 
nations, not confined, however, within the 
limits of 32" of distance, he exhausts our 
present knowledge of the subject The nature 
of the connexion of the constituents of these 
ternary clusters has been already discerned ; 
and they too are obedient to the law which 
regulates our small system, and all the mo- 
tions of the double stars. The double star i^ 
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Cancri, which performs its binary revolution 
in a retrograde direction in 57 years, is accom- 
panied by a small companion, in which motion 
has been seen; and which, if, as is unlikely, 
it continue to perform its whole path with its 
present velocity, would accomplish a grand 
orbitual motion in about 600 years. Nor is 
^Cancri the only combination whose pheno- 
mena have realised our most sanguine ex- 
pectations. In the three stars of g Librae, 
the two nearer have performed half a revo- 
lution hi 54 years, intimating 104 as their 
probable period; and the third has in that 
time moved in the opposite direction, only 
about the twenty-fifth part of an entire circle. 
Motion has been suspected also in the triple 
star -v^ Cassiopeiae, but due confirmation is 
here wanted. We can, however, as before, 
deduce from the common proper motion of 
several double stars and their companions, 
the necessary systematic connexion of various 
groups not yet observed to change. For 
instance Castor, and the small star near it. 
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must be a triple system ; whilst 36 Ophiuchi 
(a double star of short period) and 30 Scorpii, 
on the one hand, and Mizar (also double) along 
with Aleor, on the other, constitute related 
schemes upon the grandest scale. Is it won- 
derful, with these prospects in the distance, 
that multitudes of enthusiasts are crowding 
into the service of Astronomy, and peers and 
princes vieing for honourable notice in the 
science by acts of costly patronage ? 

2. Passing from triple to yet higher com- 
binations, we find every thing to hope. Near 
the brilliant star a Lyrae, a good eye discerns 
a star of a somewhat irregular or elongated 
form. AVhen viewed through a telescope, 
this irregularity is explained, for the star 
separates into two, s and 6 Lyrae, distant 219" 
from each other, which also, by the test of 
their common proper motion, we know are 
physically connected. Now, each of these two 
stars is itself double, constituting a scheme 
like this, 
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— a quadruple scheme, in which A will re- 
volve around B, C around D, and perhaps 
both double systems, nicely balanced and har- 
monised, around some intervening point. It 
has been surmised, from some changes in this 
curious system, that in one of these double 
sets, the period of revolution is about 2000 
years, and that of the other somewhat less 
than 1000: if these numbers are even ap- 
proximately accurate, and if, as is almost 
certain, there is a movement of the two sets 
around a common centre^ the period of that 
stupendous motion cannot occupy a shorter 
period of time than one million of our years ! 
Among Struve's first list of eleven physical 
triple stars, we find ^ Ononis, a star which, 
fully examined, turns out sextuple, or com- 
posed of six constituents so closely placed^ 
that this distinguished astronomer declares 
them, without scruple, to be all conjoined by 
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the force of attraction. This star is the cele- 
brated trapezium in the nebula of Orion, and 
it would almost seem that motion has been 
observed in it. Similar motions have been 
suspected elsewhere. Does the lost Pleiad 
for instance — the sorrowing Merope — refer, 
after the fashion of that beautiful mytho- 
logy, to a like phenomenon, the retirement 
of a star formerly visible? Allusion to the 
Pleiades enables us to rise to the concep- 
tion of still grander collocations. The stars 
of this fine cluster represented below from 
Harding's Atlaa, must be connected and Mnnd 
*..■■.,■ .:ii'.i;il i.iL.iv.iis, it C'Oiil.iiiiS I 
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— a quadruple scheme, in which A will re- 
volve around B, C around D, and perhaps 
both double systems, nicely balanced and har- 
monised, around some intervening point. It 
has been surmised, from some changes in this 
curious system, that in one of these double 
sets, the period of revolution is about 2000 
years, and that of the other somewhat less 
than 1000: if these numbers are even ap- 
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the force of attraction. This star is the cele- 
brated trapezium in the nebula of Orion, and 
it would almost seem that motion has been 
observed in it. Similar motions have been 
suspected elsewhere. Does the lost Pleiad 
for instance — the sorrowing Merope — refer, 
after the fashion of that beautiful mytho- 
logy, to a like phenomenon, the retirement 
of a star formerly visible? Allusion to the 
Pleiades enables us to rise to the concep- 
tion of still grander collocations. The stars 
of this fine cluster represented below from 
Harding's Atlas, must be connected and bound 
together by mutual relations. It contains 1 
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star of the fourth magDitude, 6 stars of the 
fifthj 5 of the sisthj and 32 of the seventh — 
in all 44 stars "vrithin a circular space of the 
radius of one degree ; and the probability of 
their merely optical connexion is measured 
by the almost evanescent fraction TTU^iiTFSTi ' 
Nor are the Pleiades singular; for the celes- 
tial sphere contains many such groups, to 
which the same reasoning applies. The other 
cuts subjoined represent a group in Ljrra, and 
in Taurus, amidst whose individuals there is 
douhtleBB uniBon and deep sympathy — each 
holding hy all the others for its fates. Striking 
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as tbe6« are, bowerer, they only give a faint 
notion of that gorgeous mass in the Sword- 




handle of Perseufi, which I hare de&cribed 
Herschel as exploring; a group whose glory 
dazzles the eye^ and whose internal meeha- 
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nism, although reason can ascertain its exist- 
ence, imagination altogether fails to conceive. 
Thinking of such marvels, and of their pro- 
found and wondrous harmonies, one's satis- 
faction is almost damped by reflection on the 
time and labour still necessary to unfold their 
intimate nature. When referring to the field 
they open — to the little hitherto accomplished, 
compared with what remains to be done — to 
the deep mystery still hanging over almost all 
the skies — there is apt to supervene a despon- 
dency, a hopelessness that the handwriting 
which is on them will ever be interpreted. 
But we take encouragement from the aspects 
of the times. Astronomy is not now in that 
stage of its history in which only a few men 
in a century would consent to wear out a long 
and healthful age in examining the Heavens. 
Observers of the first capacity and becoming 
ardour are yearly multiplying; while adequate 
instruments, through the advance of art, grow 
more accessible. Doubtless, with all advan- 
tages, we, of this time, may do little more than 
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roughly chart the boundary lines, and, it may 
be, fix down the prominent points of the land- 
scape; — the filling up and mapping of the 
details constitute the harvest of the future. 
But how soon may that future come ! The 
wheels of time are revolving rapidly — truth 
mingling with truth, as light gathered into a 
focus. Alike within and around us, events 
succeed without the usual interval, nor is 
astronomy unaffected by the general accelera- 
tion. The knowledge of what the heavens are 
boding may not be long deferred. If we, in 
present times, industriously act our part, much 
still unintelligible will become plain to the 
generation whose buds at this moment are the 
spring tidings of the world — the generation 
now pressing on us, and to which we must 
yield the stage. 



n. 



Advancing still farther, and viewing our 
cluster or firmament as a whole, systems and 
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motions, in one case certain and in others 
more than probable, and of an extent alto- 
gether stupendous, immediately meet our eye. 
It is indeed a natural supposition, after we 
have descried and even demonstrated so much, 
that, as the separate galaxies — those immense 
systems whose forms we previously discussed 
— are in reality only separate groups, although 
of magnitude surpassing the grasp of any ima- 
gination, they also may partake of the destiny 
of all minor and interior clusterings, and sus- 
tain their independence — or, it maybe, evolve 
their histories — through mechanisms pervading 
their whole internal mass, and manifested by 
the positive motions of every orb they contain. 
The verification of this far-reaching thought, 
is necessarily the most difficult, because the 
loftiest task that can be assigned to astronomy; 
but even here, the superb instruments we owe 
to Art, have encountered the task and already 
in so far overcome it. — It is clear that we 
should naturally expect the first information to 
reach us, in respect of this momentous pro- 
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blem, from the observed motions of the sun : 
we shall inquire, therefore, first regarding the 
reality of that motion, and secondly respecting 
its amount and nature. 

I. The idea I am now introducing to my 
reader is doubtless a remarkable one — having, 
in fact, for its virtual object, the reduction of 
our grand solar orb to the position of a planet 
— of a body having its path and limited course 
— its career through the heavens, doubtless 
subjecting it to some grand cycle of internal 
changes, such, perhaps, as the earth in its 
annual circuit endures. The period is yet not 
so distant, at which the conception of the 
earth's motion was a diflScult one — to many 
even repugnant; so that it can be no marvel, 
that the instability of the central orb should 
even now appear too startling for immediate 
belief: but let us inquire cautiously, what phe- 
nomena ought to result from such a motion, 
and whether these are found in nature. Now, 
it is plain that the motion of our luminary 
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could never be discerned through any feeling 
of it on our parts, or by direct observation on 
himself; for, moving along with him, we neces- 
sarily pass without sensible jerk or disturbance 
on through the abysses. One mode of discovery, 
indeed, alone is open, that, namely, through the 
apparent change of place of the external stars. 
If our luminary is indeed rolling onward in 
some great path, the external orbs can no 
more remain in the same apparent positions, 
than terrestrial objects when swiftly passed by 
the traveller ; and although on account of the 
great remoteness of these bodies from our 
sphere, and, as is probable, the comparatively 
slow motion of the sun, it may require the 
lapse of ages, and the exercise of the finest in- 
struments, to determine their apparent changes, 
these changes must — if they originate as I am 
supposing — all tell one tale, and when dis- 
cerned even roughly, point, by their direction 
and general characteristics, to that grand mo- 
tion which is their cause. It was this rude 
view only which induced Sir William Herschel 
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to announce his early conclusions on this sub- 
ject; which subsequent more full and accurate 
inquiry has thoroughly confirmed, viz., that 
the sun toith his planets^ is rapidly darting to- 
wards a point in the direction of the constelfa* 
tion Hercules. Suppose that in the subjoined 
wood-cut, the sun's path is represented by the 
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line A B, it is clear that our first intimation of 
that motion would be the apparent widening of 
the distances of the stars lying in the region A, 
towards which we are travelling, and the cor- 
responding closing in of the stars about B, — 
a phenomenon apparent in the changes estab- 
lished by authentic catalogues previous to 
Herschel's time : but it is equally undoubted, 
that displacements of position of corresponding 
significance, ought to be found with regard to 
all the surrounding orbs; and especially that 
the swiftest apparent motion should charac- 
terise those in the position at G and H. Now, 
in recent times, Argelander of Bonn has 
discussed the subject with an accuracy that 
leaves nothing to be desired ; and the truth is 
firmly established, that we must accept the 
motion of translation of our sun. The spe- 
culative views of this astronomer — that our 
orb is rolling around some grand central body, 
as he thinks opaque^ situated near the bright 
spot in Perseus — are certainly questionable ; 
but it is undoubted that its motion is in the 
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plane of the Milky Way^ where the preponde- 
rating attractive or centralising power of our 
galaxy is naturally located. Not only do the 
general apparent displacements of the stars 
uphold this conclusion; but what is still re- 
sidual with regard to these motions, seems to 
bestow on them all grand orbits, reconcilable 
in so far with Argelander's general views; 
so that our bed of stars no longer shines 
before the apprehension as a fixed and com- 
pleted stratum, but rather as one mass of 
unresisting activities, working out, as time 
rolls on, its stupendous destinies. Over- 
whelming, indeed, the conceptions which this 
unlooked-for discovery has brought clearly 
into light! The internal and compact har- 
mony of our own planetary system has now 
been long a common truth — so that Laplace 
could speak, without apparent hyperbole, of 
the orbit of a drop of spray driven across a 
cataract being as fixed and intelligible as the 
course of the majestic Jupiter; but as we now 
see those Heavens, they tell of the diffusion of 
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such sympathies, even through the unfathom- 
able expanses of the Firmament, so that the 
minutest grain of sand on our sea-shore, lies, in 
virtue of its mere existence, in necessary union 
with the remote masses in the Milky Way! 
It was said of old that matter is dead ! 
What, then, is life ? The rotting leaf cannot 
change its form and position — not an atom of 
it can pass from one part of space to another, 
without telling, if these facts be true, even to 
the remotest Star, the alteration of its charac- 
ter and elements, and begetting, in so far as 
it is concerned, new movements in the history 
of the Universe ! 

II. The subject which, in recent times, has 
thus so much attracted the notice of Arge- 
LANDER, has been considered from different 
points of view by several other Astronomers, 
chiefly Otto Struve, and Maedler. This is 
not the place for a critical inquiry into the 
merits of the separate solutions of the problem 
— especially as the results are not greatly dis- 
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cordant. Let us turn rather our thoughts 
onward, and ask what is the nature and velo- 
city of this grand solar motion? Singular 
though it may seem, it appears probable that 
we can now approach the solution even of this 
most remote and difficult question ; and this 
by means of one of those stars whose distances 
we have — as I have already explained — dis- 
cerned from our sphere. It is Bessel's — 61 
Cygnu The circumstances are briefly these : 
— The remoteness of this Star from our 
Planetary Sphere is definitely about 670,000 
times our distance from the Sun ; and we have 
accurately determined its apparent motion 
through space. Its distance from the point of 
observation being known, that apparent angu- 
lar motion can be converted into an apparent 
motion of so many miles; just as a traveller 
could tell, should a remote object appear to be 
in motion — if he knew the interval dividing 
him from it — the exact amount of its displace- 
ment Now, if this displacement of 61 Cygni 
is owing, as it is in all likelihood, not to its 
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proper motion, but to the translation of the 
Sun^ we may clearly infer, on the simple prin- 
ciple above stated, with what velocity we are 
darting through space. In Bessel's opinion, 
we may move in this immense orbit thrice as 
fast as the Earth travels in its Planetary 
Ellipse; or with a speed so swift, that we 
might reach 61 Cygni in 41,000 years. Now, 
large though this period is, there is nothing in 
it whatever to overwhelm our imagination. 
If Geology is not the veriest fable, if we are 
not to return to the old conceptions, that the 
rocks of our world's crust, with their entombed 
creatures, have been laid down there purposely 
as the most mocking of enigmas — an enigma 
that seems to have a meaning and yet has 
none — even this great course of years is only 
a very brief point amid the latest changes af- 
fecting the surface of the Earth. Free, then, 
from fear, let us rise far higher; and assuming 
that Bessel's Star indicates the average dis- 
tance of the nearest Orbs, we infer that the 
Sun would require no more than 500,000 
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years to reach that extremest verge at which 
the eye can descry a single Star ; nay, it could 
reach that remotest distance to which Lord 
Rosse's telescope can pierce, in about two 

HUNDRED AND FIFTY MILLIONS OF YEARS; and 

so far is even this stupendous period from 
sounding all the working time of Nature, that 
many of the mountains of our Earth may, 
through its whole duration, have been in being, 
rearing their peaks towards different con- 
stellations, and surviving, in their littleness 
and fragility, even these immense transitions I 
The numbers I have quoted are indeed only 
approximate ; ♦ but, in rendering conceivable 
a subject so vast and vague, they have, not- 
withstanding their necessary inaccuracy, an 

* Bessel's determinatioii of the velocity of the Sun's 
motioQ evidently involves the assumption, which although 
probable in the circumstances, is still an assumption, that 
the motion of 61 Cygni is wholly owing to the motion of 
the Sun. The determinations of the same motion by Otto 
Struve, Maedler, and Bravais, also involve hypotheses ; so 
that, in the mean time, no determmation is certain or abso- 
lute. In a short time we shall also get rid of the doubtful 
part of these solutions. 
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important use. Under their direct announce- 
ments, the stability of our supposed Universe 
wholly disappears. The stars that shine over 
us now may indeed be those that arrested the 
ardent gaze of the Chaldeans ; but at depths 
of time by no means beyond our reach, we 
must have passed through many arrangements 
of Orbs ; and if, as assuredly they do, these 
Stars move like the Sun, our majestic Cluster 
may not now, in any part, have even a simili- 
tude of what it was ! How stupendous such 
ceaseless evolutions ! How overwhelming the 
thought, that what, above all things, seemed 
the fitting emblem of the Eternal, is thus 
almost visibly subject to Transiency ; even in 
its most august and awful forms, only one 
phase of the fleeting and phantasmal ! 

III. It is not easy to apprehend at once the 
consequences probably flowing from this stu- 
pendous motion. It manifestly withdraws the 
Sun wholly from its supposed isolation, and 
subjects it to the fates incident to that grand 
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career through the firmament What these are, 
who can at present tell ? In the first place, 
who shall assure us that no effect will be im- 
pressed by it on the planetary motions ? These 
indeed would remain unaffected only if that 
orbit were a straight line ; for be it a curve of 
whatever radius, disturbances must evidently 
be impressed thereby on the habitudes of every 
body engirdling our Luminary. Evanescent 
indeed these affections would be ; but never- 
theless positive and real ; and a time may yet 
arrive, when, detected by Observation, and 
interpreted by theory, they — with all their eva- 
nescence — may, because of the profound and 
delicate harmonies of Things, aid in unfolding 
even the attributes of that majestic course. 
Or, turning from the effects of such motion, 
what know we of the other influences to which, 
during such long wanderings, our system and all 
that belongs to it may be subjected ? Already 
it has been settled by a great Frenchman — the 
illustrious Fourier — that we owe part of the 
existing attributes of our world to the tempe- 
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RATURE OF THE SPACE in which wc are ; for 
unless that space, from whatever cause, induced 
on the Globes plunged in it, a certain definite 
amount of Heat, the phenomena in this respect 
of our Polar Eegions would still be more 
forbidding than they are : and can one ima- 
gine, if the Sun in the course of his destiny 
passes through the spaces of our galaxy — 
quitting, for instance, its existing arid locality, 
and penetrating the dense clusters of the 
Milky Way, where the rays of myriads of close 
and novel orbs would conspire alike to illumine 
and to warm it — can one imagine the efiect 
of this influence on its character, and the most 
important elements of our fates ? I indeed do 
not marvel that Poisson has formally required 
attention to this positive and momentous 
source of variations, and even that he has dared 
to go back into Time, and summon up in rela- 
tion to the possibilities thus disclosed, those 
marvellous epochs during which the delicate 
Palm rose aloft in regions now shut against 
tropic life, and creatures incapable of surviving 



CAUSE OF THE SUN*S JOURNEY. 201 

through an hour of our inhospitable climates, 
freely and joyously possessed our forests. 
But apart from conjecture as to positive or 
rather definite facts, — it is clear that a source 
of variability is here opened to us, in which, in 
all likelihood, has originated many of those 
difficult aspects whose interpretation defies 
the boldest and most acute, in this the modern 
page of the Annals of the Earth. 

Another point, however, regarding the motion 
of the Sun, requires to be explored. It is this : 
— Can we form any due conception in regard 
to its nature ? Can we definitely conceive of 
it, as forming part of any intelligible mechanism 
of which those other Suns partake, or must it 
be received in the mean time simply as a 
separate, isolated, and in so far, a barren fact ? 
1 have already alluded to a conjecture on 
this curious question by Argelander, viz., that 
the spot in Perseus — a region of the Milky 
Way still more gorgeous than the general 
or average portions of it — ^may be a common 
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centre of at traction, around which all the bodies 
of our Heavens revolve : — but Argelander does 
not appear to have estimated this idea higher 
than as a pleasant and probable conjecture. 
Truth on such a matter, indeed, is not so easily 
reached; nor ought we to permit general or 
d priori considerations, drawn from the mere 
aspect of our skies, to lead us farther than 
perhaps to this one conclusion — viz. that in all 
likelihood, as already stated, the motions of 
these orbs take place, in the main, in the plane 
of the Milky Way, — along the direction ofthcU 
zone, and not across or athwart it This is so 
extremely likely from the immense preponder- 
ance of stars in that plane, and from the cer- 
tainty of its being, therefore, the plane of the 
greatest attraction, that we may assume it, 
and treat it as a fundamental principle, until 
it is found that deductions made on the faith 
of its accuracy do not accord with facts. Only 
quite recently, on this subject, we have received 
that interesting speculation from M. Maedler, 
concerning what he terms the "Central Sun.*' 
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Now I must remark, in the first place, that 
a very great mistake has gone abroad respect- 
ing M. Maedler's meaning in using this appel- 
lation, — nay, I have seen it stated on his au- 
thority, that this grand central orb has been 
determined to be many millions of times larger 
than our sun ! But, on the very contrary, 
Maedler at once abandoned the idea, as with- 
out the remotest palpable ground, that the 
system of the Stellar Heavens has any similitude 
to a system of Sun and attendant subordinates. 
Assuming rather that the orbs in motion are 
of equal rank and attractive energy, his object 
was to discover the point where the energies 
of all these moving orbs were balanced — the 
point of equilibrium, in fact, or centre of gravity 
of the entire system ; and simply because he 
found that one star was located at or near that 
point, viz., the star Alcyone of the Pleiades, 
he named it the Central Sun. It is the con- 
ception, then, of the ingenious and persevering 
German, that the mechanism of our System 
may be represented by a motion of all its orbs, 
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in times corresponding with their distances — 
around the point now occupied by Alcyone, as 
their centre ; and he reached his conclusion in 
something of the following manner: Assuming 
that our cluster is a mass of stars contained 
within the planes bounding the two sides of 
the Milky Way, he investigated first by what 
general mechanical propositions the relations 
of each orb with the centre of motion must be 
expressed, in the case of such a mass. As- 
certaining by means of these, first, what must 
be the nature of the motions of stars near the 
centre; and secondly, what such motions would 
appear to be, viewed from our Sun ; he applied 
himself to catalogues of stars, and by a scrutiny 
of the proper motions affecting the various 
orbs, he discovered a district of the sky wherein 
all the observed proper motions comply with 
the conditions ascertained as characteristic of 
the central region; — the immovable point of 
which region is the star Alcyone. I do not 
apprehend that this speculation, remarkable 
though it is, will receive general assent, or 



THE RING. 205 



even that it can be placed on grounds that 
would justify assent, for many years to come. 
If I rightly understand M. Maedler, his infer- 
ence will not hold, unless on the supposition 
that the stars are moving in circles, or nearly 
so; for if their paths were even elongated 
ellipses, like those of many comets — far more 
if they assume the shape of the undulating 
curve, which, as I shall soon have to mention, 
was indicated as the most probable by M. 
MosoTTi — it would be impossible to infer, as 
he has done, the position of the central point 
from the direction of their existing motions. 
But apart from technical criticism — let my 
reader meditate again on the nature and form 
of the galaxy to which we belong and of our 
position in it. It is a large ring, and we be- 
long to its central portion — the area it en- 
closes — which is comparatively void of stars. 
Now, M. Maedler's conclusions respect the orbs 
in that locality alone ; nor has he ever contem- 
plated the stars to which he refers, in any 
closer connexion with the Ring than as it de- 
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termines the plane within which their orbits 
naturally lie. Why speak, then — in circum- 
stances so partial, so little capable to sustain 
a conclusion thus novel and comprehensive — 
of what may be the central point of a group 
or district in this enclosed area— as if it were 
the centre of our Galaxy ? And then of the 
Ring itself; — we call it a Ring because that 
seems the form to which it most approaches — 
the nearest limit or geometrical likeness of its 
shape ; but we may say as well that the sky 
covered over by a thin cloud is a regular con- 
cave ! Observe some break in the sky, some 
opening, in the cloud which is merely the 
lower surface of the forms that float in it Up 
through that vacancy you discern an immense 
perspective, stratum succeeding stratum, mass 
rising above mass, piled up in rude Cyclopean 
order : and even at the farthest extent of that 
opening, patches of brilliant fleece spot the 
azure! Such is our Ring; in this form we 
see it through its tubular openings — ay, and 
even its own heaped up masses do not exhaust 
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its relations, as we have already seen while 
venturing after Sir John Herschel along the 
trace of those " mottled spaces " which bridge 
away from the more solid and ordered portion 
of .the ring, towards some other system across 
the fearfal " inane." It cannot be then, that 
M. Maedler has reached the centre or secret 
of the mechanism of our unfathomed galaxy ; 
but probably he has indicated the principle 
and seat of some minor arrangement, aflFecting 
the motions of a large number of our nearer 
and cognate stars. Far, indeed, is our very 
highest Science from enabling us to conjecture 
concerning the means by which those irregular 
masses are being held together, so that they 
constitute one Fabric ! Doubtless it is a case 
in which subordinate systems even of great 
magnitude abound, and where these again are 
linked together by bonds from which no orb 
can escape — viz. those sympathies which pass 
from atom to atom, throughout all the Material 
Universe ! If light on this most complex 
problem shall indeed ever reach us, it must 
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be after we have scanned those inferior 
masses, and learned to rise through them to a 
comprehension, or guess at least, concerning 
the whole. "How much," says Sir John 
Herschel, dwelling on those immensities, and 
in the enthusiastic confidence that even such 
changes are not beyond reach of our faculties, 
" how much is escaping us ! How unworthy 
is it in them who call themselves philosophers, 
to let these great phenomena of nature — these 
slow but majestic manifestations of the power 
and the glory of God — glide by unnoticed, 
and drop out of memory beyond reach of 
recovery, because we will not take the pains 
to note them in their unobtrusive and furtive 
passage, because we see them in their every- 
day dress, and mark no sudden change, and 
conclude that all is dead, because we will not 
look for signs of life ; and that all is uninter- 
esting, because we are not impressed and 
dazzled." " To say indeed," he adds, " that 
every individual star in the Milky Way, to the 
amount of eight or ten millions, is to have its 
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place determined, and its motion \^atched, 
would be extravagant ; but at least let samples 
be taken — at least let monographs of parts be 
made with powerful telescopes and refined 
instruments — that we may know what is going 
on in that abyss of stars, where at present 
imagination wanders without a guide ! " 



III. 



The conceptions we have reached border, 
indeed, on the very confines of human know- 
ledge; but yet the Imagination, far from 
stopping with them, essays to pass the bounds 
of this Firmament which so long was our 
Universe, and examine, under the influence of 
the same ideas, those distant clusters which it 
finds strewn through space. And now no 
longer do these seem mere dazzling spots, 
reposing — as a spectacle — amid Infinity, but 
schemes through which the life that animates 
our own homes, flows in warm and full tide ; 
where the orbs may be related to each other 
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by the very sympathy that rules the pheno- 
mena of our double stars — a sympathy also 
expressed by vast revolutions. What can be 
the nature of such motions — what their course ? 
Doubtless, as well as among the arrangements 
of our small world, there are there, too, all the 
elements of strength, security amid complexity, 
and fine adjustments and compensations ; and 
the thought of tliese does stir us with the 
hope of wonderful revelations to come — of 
brilliant records for the future pages of 
science. 

Supposing that these clusters are in mo- 
tion, these motions are either planned for 
the reproduction of the same forms — those 
capricious shapes even which now so astonish 
us, — or those masses are in a state of evolution, 
liCt us rest for a while on each of these suppo- 
mtions. 

1. Taking at first the simplest case — that 
of a regular globular or oval cluster, it is not 
difficult to imagine — under dominion of our 
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first mode of conceiving it — one mode by 
which it might be endowed with an absolute 
stability. We have indeed only to suppose, 
that every sun within it describes an oval or 
ellipsis around the general centre of attraction 
and all in the same time. In whatever direc- 
tion the bodies might move, whether direct or 
retrograde, in the same plane or across each 
others' orbits, such a cluster would be per- 
manent ; and during all time its orbs would 
thus revolve, arriving together, after some vast 
interval, at the exact position from which they 
departed — which interval would be the great 
year — the Annus Magnus of the cluster. The 
same idea, too, may be extended to more 
complex schemes. For instance, I mentioned 
previously, that amid the more irregular 
forms assumed by these external galaxies 
— the annular or ring shape is not unusual ; 
and it may be interesting to speculate on 
the kind of paths into which the orbs of 
such a cluster might be constrained by their 
mutual attractions, in order to the individual 
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safety of each, or that the system as a whole 
continue uniform and permanent. Now, the 
general tendency of every body of such a 
system, must, as in the case of the planets in 
our own scheme, be to pass towards the seat 
of prevailing attraction ; and thi^ in the case 
of the annulus, is not a point, but a line — the 
line, viz., passing round through the interior 
of the ring, midway between its inner and 
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outer boundaries. Wherever a body is placed 
then, in such a system, and in whatever direc- 
tion it is moving, it will always be incited by a 
tendency to approach that line; and of the 
singular motions thence resulting, an idea will 
probably be obtained from the foregoing 
diagram. 

Suppose a star at the inner part of the ring 
(which is meant to be represented by the in- 
terval between the dotted circles) to be endow- 
ed with a motion of its own, tending to carry 
it through space in some direction towards the 
left. Let us suppose, also, that it starts from 
some point in the circumference of the interior 
boundary, and observe its singular course ! 
First, its tendency towards the seat of prevail- 
ing attraction must carry it towards that seat, 
or through the mass of stars towards the middle 
line; but it will not stop there, as, by the 
time it has reached it, it must have acquired 
a velocity that will carry it beyond it, and in 
obedience to which it will move until the force 
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of the attraction, now dragging it backwards, 
shall extinguish that velocity and bring it to 
rest. This will not take place until it has 
reached the outer boundary; and, still obey- 
ing the central force, it must thence start anew, 
and wend its course backwards to its first posi- 
tion. The motion of the body, then, must be 
an oscillating one, carrying it, like the pendu- 
lum, now to one side and now to the other of 
the point towards which it is drawn ; and if 
this oscillation be combined with the onward 
motion we have supposed proper to the star 
itself, no other fate can belong it, than that it 
move in the path marked by the waving line 
in the diagram, and unwind its destiny through 
such strange and unending evolutions ! 

— It must not be concealed, however, that, in 
their application to reality, views like the above 
are wholly fanciful, because the schemes they 
speak of do not exist; — on which account the 
mechanism supposed for them cannot shadow 
forth the destinies of the Universe. Sir John 
Herschel's idea might explain and preserve the 
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stability of a nebula like that of fig. 3, Plate 
III., but it is altogether inapplicable to the 
state of any actual object — the essential cha- 
racteristic of all these apparently spherical or 
elliptic masses, being, that they are the mere 
central masses of diffused groups, and are envi- 
roned on all sides by attached and most irregu- 
lar filaments or streams of stars, represented 
in fig. 1, Plate I. ; and so of M. Mosotti's, for 
where can he lodge a permanent line of great- 
est attraction in the only Ring nebula we have 
yet seen clearly — that of Lyra itself, represent- 
ed in fig. 2, Plate III. ? The notion, then, of 
steady cyclical recurrence not being sustained 
by any adequate mechanical necessity, — let us 
discuss the intimations that come from other 
considerations. 

II. Here, indeed, as in all such inquiries, we 
have no sure source, save in a scrutiny of the 
actual forms of the Clusters, and other charac- 
teristics of the Stellar aggregations around us. 
Now, in respect of the simpler forms of these 

\ 
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grand collocations, there is every evidence of 
the existence of a series or a development, in- 
stead of Jixiti/ and permanence. Even on his 
earliest view of the heavens, Herschel recog- 
nised that remarkable progression of concen- 
tration among the nearer clusters : but if his 
conceptions on this subject had not been much 
modified by his hypothesis regarding the diflFu- 
sion and aspects of the nebulous fluid, he would 
have traced it through many subsequent de- 
grees, — even to the phenomenon of a nebulcms 
star, involving a closeness or crowding of 
central masses nowhere else represented, and 
therefore almost inconceivable. But, other phe- 
nomena — to which likewise I before referred — 
are also far more emphatic and expressive as to 
this point, than the aspects of separate clusters. 
For instance, reflect on Sir William Herschel's 
magnificent idea concerning the breaking up 
of the Milky Way : — processes not unlike what 
he has supposed, are recorded almost on the 
face of that strange scroll in the Frontispiece ; 
for what, except the process of a breaking up, 
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can account for its extraordinary state ? Either 
such forms are wholly unintelligible, or they 
are in a state of progress. Nothing that is 
fixed — no distinct or definite law — can explain 
them as they are ; and if we accept them not, 
as relics of a past condition, and the ground- 
work of something that is to come, they must 
lie in the bosom of these Heavens as mani- 
festations of some utter caprice. But in regard 
of this point, we have the fortunate opportunity 
of appealing to phenomena that are still more 
extensive. Something of the laws regulating 
these singular segregations, may probably be 
learned, if we glance over the nebulous Hea- 
vens as a whole, and — considering them as 
belonging to one system — observe the distri- 
bution of their individual constituents. Now, 
recollecting that, in reference to our Milky 
Way, there is no key, except the notion that 
it is breaking up, is it not remarkable that 
about the north pole of that girdle, or in the 
midst of the zone crossing it at right angles, 
there should lie a verj' bed of small separate 
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nebulae — presenting what our own zone would 
issue in, if it were forcibly dispersed, and re- 
solved into independent clusters? In the 
southern regions, there seems, according to 
Sir John Herschel, something corresponding 
to this curious disposition in the North ; but we 
shoulderrgreatly in overlooking the exceptional 
phenomena. Those are so manifold in the 
southern heavens, that while the law of the 
distribution of the nebulous masses about the 
Coma Berenices and Virgo may be traced, 
as continued beyond the Equator — we cannot 
assimilate the arrangement of the nebulse in 
that hemisphere, as a whole, to what we have 
noticed here. I am, indeed, thoroughly aware 
how profitless it is to propose elaborate specu- 
lations, on the ground of information so scant 
as this. It is inadequate, and probably will 
remain so for centuries, to stand as the ground 
of any positive cosmogony ; but I think one 

fact is manifest, viz there is no show, no 

intimation of completeness. Wherever we turn 
our eyes, nothing is discerned except frag- 
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ments — the relics of some former scheme ; 
and our present arrangement, even where it 
seems compact, appears preparing to pass away, 
and to be resolved into fresher forms. Every 
thing here, then, speaks of change — of ad- 
vance; nowhere have we evidence of cycli- 
cal revolution. Whether we examine the 
more regular spherical groups, or those rag- 
ged, incomplete, and sparse masses, there is 
no evidence of permanence, or aught that 
belongs to it ; so that we have no choice but 
recur to our first idea, that these grand Clus- 
ters are, in their existing conditions, only as 
steps or phases in a series of changes, which 
their internal energies evolve. No wonder, if 
it is so, that these shapes have the aspect of 
being capricious! We stand towards them 
exactly as we would to our own Earth, if the 
sum of our perceptions regarding it were 
drawn from a glance during a momentary 
opening of the eye, which then shut again for 
ever. Shapes, grotesque and wild, tree, field, 
house, and mountain, moving creature, and 
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naked rock, in form unrelated and juxtaposi- 
tion inducing every where bewilderment — 
such, in that case, would constitute our know- 
ledge of a world instinct with fusing and en- 
larging harmonies. But diflTerent, how un- 
speakably, the reality ! That spiral nebula, 
or our own irregular Milky Way — nay, even 
the unfathomed mysteries of other capricious 
spots, confuse and startle us no more by the 
display of their sparse and unaccountable 
patches of stars. The mind, ascending aloft, 
and passing from the idea of stability, con- 
ceives now of all these mighty forms as par- 
takers of a change as restless as the events 
that grow up, and fade, and pass away around 
it : and it darts through Durations that have 
gone, and again rushes towards the Future, 
in eager but reverential eflfort to discern the 
nature of that series or stupendous succes- 
sion, which, through its own completeness, 
can bestow harmony and clear significance 
even on elements so perplexing and strange. 
Incomparably noble, surely, this view of Ma- 
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terial existence; — that vast stellar Creation 
spread out before us, its clusters all inter- 
nally harmonious, and rejoicing in common 
external sympathies — yea, in majestic concert, 
pressing onward towards new forms, manifes- 
tations more profound and perfect of the end 
of created Being. Let not, indeed, the infini- 
tude of Power so manifest, or the awfulness 
of the requisite Durations, bear down the Hu- 
man mind, or cause it to reject what — having 
ascended through so many gradations — it is 
entitled to assume to be probable. To rea- 
lise the meaning of such a perspective, let 
us conceive it viewed rather by some far 
loftier Being, who, from the battlements of 
his own remote abode, can see beneath his 
feet those mighty motions proceeding in un- 
broken harmony. To such a Being — and 
may not Man, too, one day become as such ? 
— there will not, however mysterious it may 
yet remain, come from the whole of that vast 
interwoven agency, one thought to crush, or 
one doubt to bewilder. There below him 
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must they roll — those stupendous arrange- 
ments — not with a sound of fetters, but peace- 
fully evolving grand results, and growing 
ever, as they career onwards, themselves into 
something more perfect. No clanking of fet- 
ters ! Only this august universe, in undying 
strength, moving freely as the River, and it- 
self ever enlarging — expanding with the pur- 
poses of the Unfathomable Will. 
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CONCLUSION. 

Ingenuous reader, let us pause a moment 
ere we part, and look once more upon the 
immeasurable fabric of the Starry Heavens, 
which we have now surveyed. It is becoming, 
and it may be profitable to do so, before be- 
taking ourselves, in our respective ways, to 
duties more immediate and, perhaps, to studies 
still more important. 

We have gazed awhile upon the gorgeous 
firmaments of space, and descried not a trace, 
not a hint, of any thing like an end to their 
number, or a boundary to their unrepeated 
variety of form. Leaning on the tireless 
wing of Astronomy, we have plunged into the 
thick of the Milky Way, and beheld the dread 
career of that unsounding surge of stars, which 
ebbs and flows within its limits. We have 
emerged again from amid its glittering billows, 
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passed under still remoter skies, and lost re- 
membrance of our little Mother Earth, among 
the tumultuous glories of firmament after fir- 
mament of many-coloured suns anil systems. 

In the presence of those abysmal widths, 
those divine-seeming splendours, those majes- 
tical unfoldings, and that surpassing unity 
which binds the incalculable multiplicity of 
the Stellar Universe into one incompendious 
Body of Theology, can we be astonished to 
know that, from the rise of the ancient Egyp- 
tian to the setting of the Indian of to-day, and 
in all countries ' from India to Peru,' Man- 
kind has been prone to mistake the Whole of 
Creation for the very person of its unspeakable 
Creator ? Can we not sympathise, for example, 
with the sublime and lonely Zoroaster, when, 
dissolved in an ecstasy of veneration before the 
magnanimous silence of the Heavens, he rush- 
ed out of the wilderness, proclaiming the Di- 
vine glory of the Sun and Stars ? May we not 
allowably accord all due honour to the partial, 
but still lofty, philosophical insight under the 
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impulsion of which Cheremon the Egyptian 
Theogonist, and Pythagoras the Hierophant 
of the most singular community of sages the 
world has ever seen, declared the inscrutable 
essence of fire, of which the hosts of Heaven 
seemed only the concrete and quasi-divine 
manifestations, to be the very substance of the 
One Supreme ? 

Nay, does it not behove us to inquire, with 
eagerness, into the veritable relation that may 
subsist, in the mind of man, between God and 
his dependent Heavens ? It is a relation, which 
appears to have baffled and misled the Godward 
emotions of every nation in history, but one : 
It is a relation, before which the greatest ge- 
niuses of ancient Greece, the birth-place of 
methodical investigation, staggered and fell: 
And it is; for these reasons, as well as for still 
more intrinsic ones, a relation that presses for- 
ward for the consideration of every succeeding 
age. 

This is not the place, nor the time, to at- 
tempt the methodical solution of the great 
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question, which has just been indicated ; al- 
though such a solution would be the natural 
euthanasia, or consummation, of the reverent 
contemplations with which we have been en- 
gaged. Suffice it then that, the existence and 
voluntative personality of God being first 
known, otherwise than by inductive discovery ; 
God being known by the immediate insight of 
him * who doeth the will of the Father;' God 
being known, of the child of God, in and through 
the affiliative act of genuine worship, the un- 
fathomable and resplendent abyss of Space in 
Time is simultaneously converted into an illu- 
minated commentary upon the transcending 
attributes of Jehovah. Creation becomes at 
once and for ever one univocal symbol of the 
Creator : a symbol, the manifold significance of 
which is within the reach of human apprehen- 
sion, although it can never be comprehended 
in all its fulness. By its stretch throughout 
space, so vast as to be far beyond the grasp 
of terrestrial measurement ; by its duration in 
time, so every way remote as 1o defy our 
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computations ; by its variety, so multitudinous 
as to baffle every effort at classification ; by 
its processes of development, so grand as to 
appal the soul ; by its extent, its longevity, its 
multiplicity, and its ongrowings, all so stu- 
pendous and indefinite as to convey nothing 
less than the feeling of Infinitude to the as- 
tonished eye of Man, it adumbrates and sets 
forth the immense, eternal, inexhaustible, al- 
mighty, and solitary one ; ' to whose pitying 
fatherhood we look up, on whose compassionate 
brotherhood we lean, and for the comfortable 
comings of whose spirit we wait/ 
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THE TELESCOPE. 

As I cannot doubt that some of the readers 
of the previous volume will feel startled at 
my mention of the great depths of space 
through which we now penetrate, I have 
thought it right to extract from a previous 
work the following account of the principles 
of telescopic power, and of the present posi- 
tion of art in regard of the structure of that 
great instrument : — 

*^ There are three important and principal 
questions involved in the theory of the teles- 
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cope : and I shall endeavour to discuss these 
with as much brevity as is due to the preser- 
vation of requisite distinctness. 



*'The most general principle on which tele- 
scopic power depends, is extremely simple. 
The first and rudest instrument, indeed, con- 
tained a full and manifest expression of that 
principle : but, as usual with every acquisition 
of man, it was only after the continued efforts 
of centuries — not, indeed, until our own times 
— that its complete and probably ultimate 
efficiency has been elaborated. To effect an" 
irritation of the nerve of vision in the human 
eye, or to produce the sense of seeing, it is 
necessary that a certain intensity of light 
enter its small pupil. But, as the magnitude 
of that pupil remains always nearly the same, 
and since — in consequence of the fact, that 
the rays issuing from any luminous object 
pass from it in straight lines — the mass of 
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light diflFused by a bright point, over a given 
surface, becomes gradually thinner as the dis- 
tance of that surface from the shining point is 
increased : (as much light, for instance, falling 
on the straight line a 6, as is spread over the 
whole of the much larger one A B) ; it is 
clear that, if the eye retires farther and far- 




ther from the neighbourhood of S, it must, 
through effect of the diminishing intensity of 
the pencil that can enter it, receive from it 
less and less light at every consecutive stage ; 
and that a point of remoteness must soon be 
reached, beyond which the pencil could suflSce 
no longer for the purposes of human vision, 
and where the stars would therefore necessa- 
rily pass from among perceptible objects, into 
the dark unknown. In regard of the celestial 
orbs, it seems, from Sir William HerschePs 
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investigations, that if an average star of the 
first magnitude were withdrawn into space to 
twelve times its present distance from our 
solar sphere, it would lose its glory, and dwin- 
dle into a point nothing more than percep- 
tible: so that, speaking generally, the countless 
luminaries beyond that limit, shining though 
they do through every portion of space, and 
working out untiringly the great purposes of 
their existence, must, had we been unhelped 
by science, have blazed amid these recesses 
for ever, without revealing to human percep- 
tion even the fact that they had obtained a 
being. But happily, by an artificial applica- 
tion of one of the most widely recognised 
characteristics of light, this natural limit may 
be far overpassed, and our relations with the 
scheme of external things altogether changed. 
If, as in the diagram on next page, by the mere 
intervention of a peculiar transparent plate, 
C D, the whole rays falling on its large surface, 
could, as they pass through it, be turned from 
their previous courses, and made, on the con- 
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trary, to converge or collect themselves at the 
pupil, into a pencil small enough to enter its 
narrow opening, it is clear that the eye would 

A 




now receive the entire mass of light comprised 
between the two radii A S, B S, instead of a 
small fraction of it as before: the star, no 
longer on the verge of invisibility, would shine 
with the splendour that would have belonged 
to it had the spectator received its whole direct 
beam at the line c d; and the bounds of the 
visible creation would become so much en- 
larged, that — instead of being turned again at 
the barrier indicated by Herschel — one sees 
i^t a remoteness so profound, through which 
the human senses might not discern the ra- 
diance of these thronging orbs. The extent 
of this new and most unexpected power, is 
manifestly limited only by the size of the 
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plate C D (which, so far from being a mere 
supposititious agent, is the object-glass of 
REFRACTORS, and the metallic mirror in the 
case of REFLECTING tclcscopes), compared with 
the size of the pupil of the eye ; for, clearly 
by this proportion is measured the quantity 
of light effectively condensed : and if one con- 
siders that the average breadth of that small 
pupil does not exceed one-fifth of an inch, 
the power gained, and the revelations effected 
even by the smallest instrument, must cease 
to be matter of amazement. Tried by this 
standard of comparison, it is surely no wonder 
that the rude tube of Galileo sufficed to un- 
veil the spots of the sun ; changed the surface 
of the moon from a mottled, unintelligible 
disc, into a world checkered by mountains, 
valleys, and extensive plains ; that, to an in- 
strument which one can carry in the hand, 
that speck of brilliant light, the planet Jupiter, 
reveals himself as a majestic globe, the centre 
and ruler of a large scheme of dependent sa- 
tellites ; that Mars tells of his continents and 
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oceans, and polar snows; and the distant 
Saturn displays his gorgeous ring ; less mar- 
vel, still, that Herschel, by gradually enlarg- 
ing his metallic discs with the growth of his ex- 
perience and mechanic skill, until he reached 
the perilous adventure of the four-feet mirror, 
passed, by gigantic strides, through regions of 
the universe to which not even imagination, 
in its wildest moods, had essayed to penetrate 
before ; or that now, after enjoying their peace- 
ful triumphs through the third part of a cen- 
tury, eyen his discoveries must again, in some 
directions, hide their heads, and speculations 
among the loftiest to which human reason will 
probably ever attain, and which seemed also 
among the surest, are doomed to undergo 
change or destruction, because of the achieve- 
ments of a tube whose vast eye is six feet in 
DIAMETER ! This Unparalleled enterprise, 
which it required the daring of highest genius 
to conceive, and skill the most consummate 
to accomplish, has now reached a triumphant 
close : and although, from the nature of th^ 
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objects to be examined, and tbe multiplex 
obstacles presented by the atmosphere and 
conditions of our earth, years must elapse ere 
its task be greatly advanced, no doubt what- 
soever can exist that it will achieve, in the 
work of observation, an immortality as illus- 
trious as that which, through all time, will 
belong to the only enterprise with which Lobd 
Rosse's can be associated : I mean the labours 
of Tycho in his castle of Uraniburg. 

*' The size of the lens or mirror — all other 
qualities being the same — is not merely a 
general indication of the power of the teles- 
cope ; insomuch that we may obtain, by means 
of it, an estimate of considerable exactness, 
or, at all events, an approximation suflSciently 
near to answer the purposes of all present 
inquiries — ^regarding our power to scrutinise 
the contents of these profundities. Now, in 
respect of his own telescopes, Herschel com- 
puted that the seven-feet reflector had an 
ability to penetrate into space, which, com- 
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pared with that of the naked eye, was 20 J ; 
the ten feet, a comparative power of 28^ : the 
twenty feet, of 75 ; the twenty-five feet, of 96 ; 
and the forty feet, with its four-feet mirror, 
the immense power of 192. It is not easy to 
compare Lord Rosse's telescope with those 
instruments, inasmuch as other elements of 
great importance would require to be ascer- 
tained by direct experiment; but if, as seems 
fully established, his Lordship's three-feet 
speculum is superior, in space-penetrating 
power, to the largest disc in possession of 
of his great predecessor, we shall be obliged 
to endow the six-feet mirror with an efficacy 
to pass without difficulty at least 500 times 
farther onwards than is possible for unassisted 
vision : in other words, it will descry a single 
star six thousand times more remote than an 
average orb of the first magnitude — or, though 
it were separated from our abodes by an in- 
terval so tremendous that, were a new star, at 
a similar distance created now, its light, even 
though its velocitv be next to inconceivable, 
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Would travel through the intervening space 
probably for more than sixty thousand years^ 
ere, by reaching this earth, it could tell of a 
new existence having been summoned from 
the void ! Tlie massive sphere through which 
the eye can now travel, having a diameter 500 
times larger than that which belongs to un- 
assisted vision, these instruments may be said 
to have enlarged our accessible universe by 
125,000,000 of times — a sphere which, though 
it may be but a mere point or islet amid infi- 
nitude, is assuredly comprehensive enough to 
contain, if not all that man can desire to know, 
at least intimation the most precious, of the 
nature of the majestic scheme to which it is 
his present destiny to belong. 



II. 



" The labour and merit involved even in the 
construction of a disc of metal of a magnitude 
lite that I have referred to, will not be mis- 
understood by any m^VTMeXfedi ^«^\ssl«sl ^Vja 
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has employed himself in producing reflecting 
telescopes ; and if I may be permitted a judg- 
ment on the subject, I would signalise it as the 
special merit of Lord Rosse, that the process 
which led ultimately to his success, and which 
he has described so well in several memoirs, 
grew under his hands, through careful and ' 
deliberate scientific eflfort; he owed all to his 
mechanic skill, and noble perseverance — 
nothing whatsoever, save the power to insti- 
tute experiments, to any fortunate accident 
But even when the metallic disc came forth 
from the furnace free from weakness and un- 
aflFected by porosity or other important flaw — 
another herculean task, hitherto unaccom- 
plished, remained to be overcome. The size 
of the mirror is only the measure of its power 
to collect or grasp those feeble rays of light 
which of themselves would produce no sensa^ 
tion of vision ; but the telescope fails in its 
intent, if, besides making us conscious of the 
existence of light where darkness formerly pre- 
vailed, it does not inform ua o? ^^ exact ihA.-^ 
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and nature of the object from which these rare 
beams proceed ; — it must produce, in its focus, 
not that mere blazing illumination which one 
causes by the use of the rudest sun-glass, but 
a perfect image of the star or other luminary to 
which, for the time, it is directed. Now, un- 
less by the processes of grinding and polishing, 
a certain definite shape has been impressed 
on the speculum with an almost geometrical 
exactness^ that speculum, instead of re-pro- 
dmung an image of the object, will yield to 
the disapointed eye only a distortion, alike in 
kind, though less in degree, than those amusing 
misrepresentations with which, by aid of cy- 
lindrical and other mirrors, the toyman arrests 
the curiosity of children. The form, I have 
said, must be given to the disc with an almost 
perfect exactness ; for when it is recollected, 
that, in examining the image produced, we 
often make use of immense magnifying powers, 
it cannot seem remarkable that the least ap^ 
preciable deviation would be converted by 
these into an amount of distortion adequate 
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to conceal utterly the shape, and even the 
leading features, of the object whose nature 
we are desirous to trace. It was proposed by 
the ingenious Mr Barton — a mechanician 
who had brought the arts of turning and groov- 
ing almost to an imaginary perfection — to 
abandon wholly the usual practice of grinding 
in this case, and to communicate both polish 
and the required figure to the metal, by turn- 
ing it with a diamond point, whose motion 
along the true curve should be determined by 
screws of an infinitesimal fineness ; and which 
might leave on the disc grooves so fine that 
they would act, in reflecting light, precisely 
as a polished surface : but although the sug- 
gestion points to a mode more likely than any 
other to evolve a true figure by direct means, 
the fact that a deviation from truth by the frac- 
tion of a hair-breath, would vitiate the process, 
and that nicety so unwonted could scarcely be 
secured, or looked for, in the working of a 
complex instrument subjected to the efiects of 
variation of temperature and other disturbing 
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causes — leaves with us no regret that on no 
extensive scale has Mr Barton's elegant con- 
ception been subject to the decisive test. The 
problem, in fact, is one of those of which me- 
chanism, with all the perfection and steadfast- 
ness of its methods, must decline the resolution 
by any direct endeavour : nor, as Lord Rosse 
seems to have felt throughout, do its conditions 
admit of being implemented, unl^s by some 
process whose essential character is, a tendency 
to correct its own defects — precisely as in the 
well-known mode of producing a surface which 
will be a perfect sphere^ two surfaces are 
rubbed on each other in all possible positions, 
until, by their mutual action and correction, 
the figure in question is necessarily imposed 
on both. In obedience to those practical in- 
stincts that distinguish every great mechani- 
cian, his Lordship adopted from the beginning 
this idea as the guide of his endeavours ; and 
his success has been so great, that now the 
production of a speculum of any size, with a 
perfect figure, has become no question of 
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chance, but an achievement within the reach 
of any one who can watch the changing phy- 
sical circumstances that modify the operation, 
and with due prudence provide against their 
effects. Through the skilftil use of his simple 
machine, those noble discs that receive and 
compress all impulses reaching them from 
whatever depth of space, are made to repre- 
sent, also, with an exactness wherein the 
microscope can discern no distortion, the pre- 
cise object from which the feeble pencil of 
illumination comes : they show it in its con- 
tour, its colours, and their evanescent shades ; 
so that, in very truth, it has become our 
neighbour — no longer concealed by remote- 
ness, or remaining in any way strange. 
There is a minute point near Polaris — so 
minute that it requires a good telescope at 
all to discover its being; I have seen that 
point, as represented by a large speculum, 
blazing as a star of the first magnitude; 
and although examined by a potent micro- 
scope, shining clearly and definitely as the 
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distinctest of these our nearest orbs when 
seen through an atmosphere not disturbed. 
Nay, yet farther; even through distances 
like those to which, at the hazard of being 
mistaken, I before referred — distances so 
stupendous that light, in its rapid course, 
could not traverse them in many thousands of 
years — I have seen a mass of orbs compressed 
and brilliant, so that each touched on the 
other, like the separate grains of a handful of 
sand, and yet there seemed no melting of a 
single star into the surrounding mass ; — each 
shone there individually^ and with its own 
light, as pure and apart, as any constituent of 
the cluster of the Pleiades ! How, then, with 
acquisitions so grand — with the novel gift of 
organs like these, can man fail to discern that 
he is entering on an unusiial era ? It would 
seem almost as if the Telescope were discover- 
ed anew ; or, at least, that an epoch like that 
of Herschel had come round again. 
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IIL 

That advance of telescopic power, whose 
nature I have just been unfolding, may be 
taken as suggestive of opposite conclusions, 
according to the mood in which we receive it. 
Either it is the herald of an immense acqui- 
sition to the positive knowledge of our race, 
regarding these august stellar arrangements ; 
or it may seem to discourage, and even repre- 
hend every attempt to systematise that know- 
ledge, inasmuch as what we know now, must 
lose its splendour, beneath the discoveries of 
instruments vastly greater, which the approach- 
ing years will bring into existence. It cannot 
indeed be denied, that the largest possible in- 
strument would inform us concerning a portion 
of Creation merely — not of the whole; but 
without reference to the unwise and fruitless 
hope, that our science can ever be complete, 
it is still a question of much practical interest, 
and one on which something of the interest 
with which we regard Astronomy diepends. 
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viz. — Whether our present means and oppor- 
tunities of gaining knowledge will soon be sur- 
passed and superseded ? In presence of tri- 
umphs so signal and so steadily progressive, I 
indeed feel that it requires no little boldness 
to intimate that now we cannot be far from the 
term of our domain, or that we are closely ap- 
proaching the limit of attainable, that is, of 
meful^ telescopic power : and, surely, in front 
of so many warnings from history, I am not 
disposed to assert that any achievement is un- 
attainable simply because it has not yet been 
achieved : but weighty considerations present 
themselves, intimating with an emphasis not 
to be mistaken, that a limit to man's artificial 
powers, has here been placed by unbending, 
omnipotent Nature. The mechanical diflScul- 
ty, indeed, in the way of constructing larger 
specula than those now at Farsonstown, may 
be regarded very lightly : nay, I believe there 
is no desirable size of speculum that Lord 
llosse could not obtain by the methods already 
so very fully approved; but a question, al- 
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though seldom noticed, lies behind the mere 
possibility of producing large mirrors — it is 
the possibility of tLsefully employing them ; and 
in this lies the gist of the whole inquiry. Now, 
there are two considerations demanding notice 
here ; and one of them seems to me to give 
an absolute deliverance on the subject. In the 
first place, it must not be overlooked, that a 
telescope, to be of service in examining celes- 
tial objects, especially if they require to be 
subjected to a high magnifying power, demands 
conditions, in regard of its framework or 
mounting, which are not easily reconciled with 
gigantic magnitude. Firmness of position, 
evenness of motion, and the power of being 
made to pass, in obedience to a touch, over 
spaces almost infinitesimal, are characteristics 
indispensable to every instrument capable 
of afibrding good measurements; and to 
insure these, even for the six-feet mirror, 
its illustrious maker has felt it necessary 
to limit the range of its motion^ having confin- 
ed it within two massive parallel walls, be- 
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tween which it travels with an astonishing 
precision and facility ; but it is thereby li- 
mited to a sweep along the immediate neigh- 
bourhood of the great north and south circle 
of the heavens. This circle unquestionably is 
the one near which any celestial body may be 
viewed, on the whole, to greatest advantage ; 
but it is manifest, that by limiting the sweep 
of an instrument to any one circle, we neces- 
sarily diminish the number of hours during 
which — especially under our instable atmo- 
sphere — it can be turned with effect to the 
heavens, in a specified time. Although this 
objection were removed, however, though me- 
chanism succeeded in mounting a six-feet 
mirror, even as an equatorial, a difficulty re- 
mains of a different nature, and which, I much 
fear, must be accounted absolute. It is easy 
to see that the applicable or useful size of a 
speculum must ever be practically limited by 
the power of the applicable magnifier or mi- 
croscope. The operation of a large reflecting 
or refracting disc, is merely to present the 
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image of an object clothed with an immense 
increase of splendour ; but this of itself will 
not lead to a closer knowledge of the structure 
of the object, unless, by use of eye-pieces cor- 
respondingly powerful, we can diffuse its new 
illumination, or beat out the image over a 
large surface, without impairing distinctness of 
vision. Now, the internal state of our atmo- 
sphere, however cloudless it may seem, is very 
seldom one of quiescence. Currents of air, of 
different temperatures and densities, are, in 
most cases, rising and falling within it, with 
greater or less frequency; and the crossing 
and constant intermingling of these, produce, 
in regard of the external stars seen through 
so disturbed a medium, that same dancing or 
uneasy motion observed so easily near the surface 
of the earth during intense sunshine. This 
dancing or unsteadiness is, of course, magnified 
by the microscope; so that frequently, when 
low powers present an image distinct in its 
general features, and the observer is tempted 
thereupon to examine it with some higher one^ 
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precision and definiteness entirely vanish ; and 
we are reminded that there is a fate the lof- 
tiest genius will never vanquish, that which 
confines man's successes within possibilities 
constituted by the conditions of his earth.* I 



* I have found that this conclosion — placing a1>pa- 
rently an absolute limit to our power to penetrate into 
space, is never received without great reluctance ; man's 
unquenchable and illimitable desires resolutely revolting 
against any term to their expansion. Considering the 
matter calmly, however, we shall discover that we have 
no right, through analogy, to reject the possibility, or 
rather the probability, of the existence of such a barrier. 
There is a limit to natural vision — why not a limit also, 
although of a different description, to artificial vision ? 
There is a limit to the swiftness of our transit by aid of 
the steam-engine, as well as to the fleetness of a horse. 
There is a limit beyond which no bird can ascend — why 
not a limit likewise to the most perfect possible of bal- 
loons ? The question, however, is not one to be deter- 
mined by analogy ; but by a duo and critical consi- 
deralion of the circumstances which I have endeavoured 
to explain. These circumstances are not always rightly 
apprehended; although I have seldom found them so 
grossly misunderstood, as in the following note to a paper 
in a recent periodical of much excellence and repute ; — a 
paper purporting to be a review of one of my works. 
The note is rather long, but it will be useful to quote 
it:— 
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believe that the telescope at present in posses- 
sion of Lord Rosse is, at least, adequate to 
our prospects, bounded as they thus are ; for 
very rarely, indeed, can his lordship employ 
more than half the magnifying power which the 



" We weye a little surprised and somewhat alarmed, to 
find a preliminary section of Mr Nichol's work devoted to 
showing that in Lord Rosse 's instrument we have at- 
tained the probable limits of telescopic power. As we 
read on, however, to the reasons upon which he grounds 
this belief, our alarm rapidly oozed away, though our sur- 
prise, with a changed direction, correspondingly increased. 
These reasons are two. The first has reference to the 
mechanical difficulties at present attendant on the suspen- 
sion, &c., of bodies so ponderous as these very large in- 
struments are. Such an objection would scarcely have 
been advanced as insuperable by the author, if he had 
considered how the mechanical wonders of one generation 
are the playthings of the next. The second is a scientific 
one. We confess we are at a loss to understand it ; not 
because of any obscurity in the apparent statement of it, 
but because that statement is founded on a misapprehen- 
sion into which we can scarcely suppose a professor of 
astronomy can have fallen. The objection, as it seems to 
be stated by Mr Nichol, is : There is a limit beyond 
which the magnifying power of the eye-glass in the tele- 
scope — or, as he calls it, of * the microscope by which the 
image ' presented by the object-glass, or the speculum^ 
^is beat out over a larger surface- cannot be increased. 
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light of the speculum woujd admit ; so that 
the construction of a larger instrument in 

without impairing distinctness of vision :* this limit, ac- 
cording to his apparent vie^r^ is the limit ako of the size 
and space- penetrating power of the instrument ; and he 
regards it as probable that it has now been attained. We 
cannot well understand from what law in optics, or what 
foundation in practice, such a belief should have been in. 
ferred. Every telescope, from the child's toy up to the 
sixty -feet reflector, has /or itself such a limit of power 
and search. The fact has been known almost since the 
telescope itself came to be known, and the remedy has 
been constantly applying ; that remedy being the very 
thing which is here announced, on the assumed ground of 
such a limit, to be impracticable or useless, — ^increasing 
the diameter and, in conformity with a well-known prin- 
ciple in optics, the focal length of the object-glass or the 
speculum, when, with a lower magnifying power in the 
eye-glass than the highest which was applicable to the 
lower instrument, a greater space-penetrating power and 
larger image of the object is obtained. It must be on 
other grounds than those which Professor Nichol ad- 
vances that we accept his conclusion, or believe that, in 
any direction of the sphere of knowledge, the impassable 
boundary has been attained." — British Quarterly JRs- 
view, No. XI. 

I must offer two remarks on this singular note : — 

First, In regard of the mechanical objection, the writer 
is wrong in stating that I considered it " insuperable." 
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such circumstances, is hardly justified by any 
promise of corresponding results. It is our 

I alluded to the difficulty, as a considerable one — not as 
intuperMe. 

Secondly, In regard of my " scientific " difficulty — the 
misstatement of the writer is so extraordinary that — as 
there are no party or personal considerations in science 
of sufficient weight to blind a man to plain facts — I do 
feel at a loss how either to characterise or explain it ; — 
if I had judged from this only, I would say that the writer 
had never read the book he reviews. According to the 
representation he gives, it would appear that I deny our 
power to increase the telescope usefully, because the ap- 
plication of higher magnifying powers (whether these re- 
side in the speculum or eye-piece) would make the light 
sent by the object too thin to be consistent with distinct- 
ness ; whereas, as the reviewer rightly says, every in- 
crease of the size of the speculum would augment the light 
thus to be " beaten out " by the microscope, and remove 
the difficulty. The considerations weighing with me, and 
which, T should suppose, were sufficiently plainly stated, 
arise out of the physical character of our atmosphere, — 
the circumstance that rays of light passing through it 
arc always more or less disturbed in consequence of its 
restlessness ; and that we could employ no higher magni- 
fying power — (no matter whence originating) — than 
what Lord Rosse's telescope admits of, because the dis- 
turbances of the atmosphere in its natural state — being 
magnified to that amount — render celestial objects too 
unsteady for useful examination. Probably most of my 
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manifest duty, therefore, not to linger in ex- 
pectation of remote and improbable contin- 
gencies ; but to examine and employ the riches 
already obtained. And it is not the language 
of enthusiasm, but the words of truth and 
soberness, that ere the important revelations 

readers will be of opinion with me, that the reviewer 
might, without impropriety, unburden himself of his 
" surprise " regarding " professors of astronomy," and 
transfer it to the phenomenon that a misrepresentation 
so gross could be palmed on a responsible periodical. 

I rejoice to bear witness, on the ground of my own 
experience, to the candour and kindness with which at- 
tempts to expose science, so that its grand truths be un- 
derstood and appreciated by the people, are received by 
the professional critics of our time. Very rarely, indeed, 
has any thing I have written been treated otherwise than 
honourably and generously ; and approbation of my ob- 
ject has often hindered too keen a scrutiny into the de- 
merits of execution. Instances of the action of a con- 
trary spirit have indeed been very rare ; but in most of 
those cases I might have been amply consoled, by the 
fullest evidence — afforded by the hostile or disparaging 
writings — that, with however little acknowledgment, 
their authors had considerably profited by the informa- 
tion rendered accessible to them, by the very works which 
had not been sufficiently fortunate to obtain any share of 
their regard. 
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already within our reach shall have been gar- 
nered, and made to enter, first among our 
scientific systems, and subsequently mto the 
popular mind, bearing with them a clear ap- 
preciation of their imposing tidings concern- 
ing the universe and its majestic course, some 
ages, meanwhile, shall pass. 



THE END. 
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